ifOTES OX LA1^VAL OKSTOUE 1‘AUASITES OF FISIUES. 


Ey Ed\vix Linton, Ph. I). 

J’rofes.sor of JUolofjif^ IVoshiiuffon and Jrpnrsfoi (\>Ue<je. 


The material uixjii wliicli tla-se notes are ;i ]Kirti;»l re})ort beloii^’s 
to two distinct collections: 

First, A collection made by myself at Woods IIoll, 31assa('biisetts. 

Second. A collection belonging to the LTnited States Xational 
Museum. 

l>otb of these collections are large, aggregating about G(K) bottles 
and vinls. lly far the larger ])art of the collections are entozoa of lish. 
A report on material representing such a wide range of species, some 
of the spe('ies re[)resented by very few or l)y but one specimen, can not 
be other than unsatisfactory. It is hoped, however, that the notes 
here given may prove to be of som(‘ assistance to future investigators 
in the work of identification. 

It should be remarked that the finding of a larval cestode parasite 
encysted in the tissues of a fish is not always proof that the fish is a 
true intermediate host. This goes without saying when the host of the 
encysted parasite is a large shark. Beneden invented the term 
xenosite —i. e., stranger—for this condition of parasitism. 

lAnt <if parasihs and hash. 


Xo. 


Parasite. 


Host. 


Plate. BMtrure. 


1 Lignla chilomyctcri 

2 Cy.sts. 


L.arval Echcnt'ihoth ria 


4 : J*}iyllohofhriinn loliginis . 

ThysauoreyhoUnn. .s]). 

6 Rhynchohothrivni hiilhi/rr, Linton 

7 Rhynehohothrhim larva*: 

‘(1). 

( 2 ). 


(3) .. 

(3a) . 

( 4 ) .. 

(5) .. 

(6) .. 

(7) .. 

( 8 ) 

(9) .. 


Chilomyctervs gpometrirns 

f^arda aarda . . 

Cynoacion regal is .. 

Liinanda ferrugmea . 

Stenotoinns chrysops . 

rarallchthys dentains . 

Lophius jiisco to rius . 

Ommastrephes illeceJirosns. 
Ommastrephes illecehrosns. 

Alutf.ra scboejijii . 

J'oinatoinns saltatrix . 


I. 

I. 

I. 

I. 


I 

I. 

n. 

II. 


Eentfopristes striatns . II. 

Earanx chrySOS . II. 

Anguilla rhrysypn .||j'j 

Cynosrion regalis . 1 

Jlicrogadns to in end . HI. 

Seomheromorns regalis .. 

Sa rda sa rda .. 

rrionoius pvolans . III. 

Mentidrrns saxatilis . III. 

Phycis tennis . 
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2, 3 
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14,15 
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1-9 
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13-15 
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Lisl of jHiniKitcff iiH(l hunts —Continued. 


Rhynchobothrium larva*—(,’oiit 

( 10 ). 

( 11 ). 

( 12 ). 

(13). 

(11). 

(15). 

( 10 ).. 

(IT). 

(18). 

( 10 ). 

( 20 ). 

( 21 ).. 

( 22 ).,.. 

lihynchobothriuni heterosjone, I.iiitau. 


It Rhyiietiohotlirhiyn iinjHtrisjnnv, Linton. . 


l(t j Jihynchobotbrhim x}»eciosinu, iiewspocij i 


11 Itbyncbohothrivm attnntatmn, liiulolplii 

12 Otohoihrium dijisaeum, new 8i»ceies- 

13 Tctrarhynchns, larr<e: 

(D-. 

( 2 ). 

(3). 

( 1 ). 

(5) . 

( 6 ) . 

( 7 ) . 

( 8 ) . 

( 9 ) . 

( 10 ) . 

( 11 ). 


14 Tt frarhynchiisbisKlcatuni, Linton - 


j llo.st. 

date. Fij;ure. 

Phx/cis cJiuss . 

1 Macrurug bairdii . 

Ill. 7,8 

111. 9-13 

HI. 14-17 

III. 17-19 

Stenotomug chrysojig .. 

Carcharias littorulis . 

I*otnatomug saltat rix . 

Paraliehthys dentatus . 

.1 lutera schocntii . 


Ca rch aria s lit to ra tis . 


IV. 


Tvtrarhynrhu.s frinarcus, Heneilen . 
Totrarhyncbns elonnotvs. Wai;ener. 


17 Tctrurhyncbvs hloolor, Lartols 


IH Syubothriinii JiUcidle, Linton . 


Mmifelus can is . 

Cfittus, sp. 

('ottvs, sp. 

(Ujnoseion r '<jalis . 

raraliclithi/s obhmgus . 

Angvilla rust rata . I 

Rarulicbthyg ilentafus . IV. 

Lnpbiits jii.scatorins . 

ilicrogadns to in cod . 

Scomber scombrns . 

llothvs inaenlatus . 

Tantoya onitig . 

Cctropriste striatus . 

(ladus callarias . 

ilclnnogrniamug wglefiuns . 

Acanthncotins unxfxis . 

Raralicbtbys dcntntus . IV. 

Romatomvs saltatrix . . . V. 

Sfenotoinns chrysops . 

Tjilosvrvs caribbif'tts . V. 

I (’ynogcion regalh' . A'. 

Scomber gcombrns . 

Chwtodiptcrnsfahcr . 

Echeneig remora . 

Xiphias yladins . V. 

J'omatoinus saltatriz . A’I. 

Carchariniis obscxirus . 

Spliynia zyyiena . 

Scombcromorus regalig . 1 . 

(Inctodiptenig/aber . VI. 

Trygon centrxtra .. 

Mustelng canis . A'l. 

Raia erinacea . 

Lojdnug jnscatoriug . 

Tetrapturus impcrator . 

Rgevdopleuroiieetes a mericaimg . 

Stromutens triaeanthiig . A'l. 

Raralicbtlij/g dentatiis . A'l. 

i'ynoseion regalis . A'T. 

Tetranaree oceidentalis . A'J. 

Stenotomns chrysojis . 

Scriola zonata . 

Cynoscion regalis . A'II. 

Romatoinns sidtatrix . A’ll. 

Mola rotunda . VIl. 

('orypbivna bippurvg . VIll 

Xi}ihias yl(tdius . A'lII 

6’rt reharin us obseurus . A' 111 

(ialeocerdo tigrinus . A'III 

Pomatomng saltatrix . A’ 1II 

C'yiioscion regalis . A' 111 

^luktelus canis . A'lll 

Scombcromorus regalis . 

t'omolobus medioeris . 

Try go II cc n t ni ra . A'III 

Lobotes surinamemis . 

Scombcromorus eavalla . 

Scomberomorns maculatus .. 

Varaliehthys dentatus . | A'lII 


3-8 

9-12 


13,14 

1-3,7 


4, 5 
6 


8-11 

1-5 


8,9 


6.7 


11) 

11 

12.13 
14, 15 


1-5 

6-8 

9-12 

2 

5.G 

3,4 

12 

7,11 
9 


10 


1. LIGULA CHILOMYCTERI, (Dibothrium larva.) 

( Plato 1, 1.) 

From spleen of rabbit*lisli {Chilomyctcrns gcometricus) Woods lloll 
Mossadiusetts, July 21, 1887 (Xo. 4701, TT.8.X.M.). 

A specimen inclosed in a membranons cyst and coiled up irregularly 

















































































































ERRATA. 


Ill the iiaper ‘'Notes ou Larval Cestode Parasites of Fishes’^ the 
reader will please read for Plate 1, Plate LXI; for Plate 11, Plate 
LXII, and so ou until Plate VIII, which should read Plate LX VIII. 

Editor. 
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ill tbe spleen of its liost ajipears to be ii LUjuJa, Its leng’th, in life, 
was 100 mill., the breadth of the anterior fourth about 0 nun., tliat oif 
the ])osterior three-fourths about 2 mm. When placed in sea water, 
constrictions formed at intervals throughout the length, and the ante¬ 
rior end, which before was refuse, became conical. 

The alcoholic specimen is (piite irregularly contracted, but at tlie 
anterior end it is smooth, regular, Avith conical apex. Transverse striie 
begin about 2 mm. from the anterior ti]). Ti^ansverse sections show 
the muscular layers of the body wall and tlie central parenchyma Avith 
the beginnings of the rejirodimtiA^c organs. 

2. Cysts from Bonito. 

I, 2, 3.) 

Small cysts from peritoneum of the bonito sanJa) Woods iloll, 

Massachusetts, August 5,1880 (Xo. 478.1, F.S.X.^1.). 

Dimensions of alcoholic specimens: Length of cyst, 2.5 mm.; breadth, 
1 . 20 * length of embryo, 2.25; diameter of embryo, 0.34 to 0.43; principal 
diameters of one of the oA^al bodies at larger end. 0.044 and 0.018—of 
another, 0.035 and 0.022. 

The cysts look like ])Un>thrium cysts. The larA^a^ are Avorin-like in 
shape, with a thin body Avail in AAiiich are both longitudinal and circu¬ 
lar fibers. Oval and sidieroidal bodies Avliich do not yield carbon diox¬ 
ide with acetic acid fill the interior of the bod}" at the larger eiid and 
extmid to near the middle of th(‘ l)ody. These bodies give to that part 
of the body in Avhich they lie a dark amber color. Llsewhere the body 
of the alcoholic specimen is light yelloAv. 

Forms similar to these noticed among specimens from ]»eritonenm of 
file-fish {AJniera schoepfii) Woods TToll, ]Massacliusefts, August 5. 1889. 

3. Larval ECHENEIBOTHRIA. 

(Plate 1. fms. 

Echeueiholhrln, Lintox, W S. Fisli ('oiii. Kt-pt., PSSC), 2 >p. 4.A3, 4.A1, pi. \ i, G, 7. 

1. During the months of July and August, 1889, at tlm Lish Commis¬ 
sion Laboratory, Woods Holl, Massachusetts, I examined, in all, seventy- 
three specimens of stiueteague {Cinwscion regaJl^) and in all instances 
found the cystic duct infested witli, as a rule, enormous numbers of 
larvie. 

These forms have already l)een noticed and figured, and since 1 
liave made no special study of their structure, I simply add here a few 
extracts from notes made at the time of collecting. 

In some specimens two small re<l granular pat(dies were observed on 
neck, back of head. Length, Avhen extended, as much as 7.5 mm., con¬ 
tracting to 1.5 min. In one lot the length Avhen extended was from 5 to 
0 mm., the breadth A^aiying from 0.18 to 0.30 Avith tin* amount of 
expansion. 

A small S])ecimen in tliis lot Avith costate bothria had no red iiatclies 
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on the neek. Us (linieiisioiis, living, were: Leiigtbj (h4r> miii.; breadtli, 
O.OS: len^tli of botlii'in, 0.1; brendth of hend, 0.1-. 

In nddition to those found infesting' tlie cystie <lnet, others were found 
in the intestine of some of the fisli examined. Of tliese then* were two 
types, as in those of tin* eystie dnet. 

First type witli a eosta on eacdi bothrinm, the bothria long ellii)tieal, 
body slender, iiroboseis (inyzorliynehus) very extensible, cylindrical, 
with small round shallow mouth. Second tyi)e larger, stouter, with two 
distinct red blotches back of the bothria, no costae on bothria, or with 
only a faint indication of a (‘osta (>n the anterior part, proboscis (niyzo- 
rhynehus) round elliptical, extensible cainpaiiulate, often maintained in 
a comparatively rigid position with Haring bell-shai)ed or vas(*-siiaped 
border wid(*ly oi)en at the apex. When at rest, th(* body is in vaginated 
and ol'ten contracts until it is oval or sometimes almost circular in out¬ 
line. When this is the case, transverse v'rinkles are apt to form on the 
posterior i)art of the body. 

The specimens in the intestines were much smaller, as a rule, than 
those i]i the cystic duct. 

They were found in myriads (Xo. 4789, T7.S.X.M.) in a squeteague 
examined on August 18, 1889, in the chyle and adhering to the mucous 
membrane of the intestine. When extended until the body was quite 
tiliform, they were as much as -J.l mm. in length; when eontraded and 
the lu'iul involuted, they became as shoi t as O.Sd nun. and nearly cir¬ 
cular in outline. Posterior edges of bothria free. 

^leasurements of three specimens were made with the following 
results, given in millimeters; First specimen, length, 0.15, breadth, 
0.118; second specimen, length, 0.81, breadth, 0.17: third specimen, 
length, 1.05, breadth, 0.12. When these specimens are compared with 
respect to their superficial areas, it will be seen that they may be rep¬ 
resented by the numbers 120,112, and 1~0 respectively. Indeed dimen¬ 
sions corresponding to those of the first and third specimens might 
have been obtained without difficulty from a single living and actively 
contracting specimen. 

Length of bothria about 0.11 mm.; bieadth, 0.07 to 0.1. 

Pody with many highly retractile oval masses. 

The primary liost, or hosts, of these larva*- will doubtless be found 
among the various species of crabs which inhabit the feeding grounds 
of the s<iiieteague and tloiinder. Forms resembling them have been 
figured by Beneden from Carchius and Fayunfs (Les Vers Cestoides, 
Plate I, figures lO-ll), as well as from various species of fisli. Wag¬ 
oner (Entwickelnng der Oestoden, Plate 9, fig. 10 etc.) also figures 
forms which bear a general resemblance. The latter, however, are all 
from piscine hosts. 

2. Larva* from intestine of sand-dab [Limanda frrrvijlnca) (Xo. 1811, 
l^.S.X.5I.), Woods Holl, ^Massachusetts, September G, 1887. 

Alcoholic s]>ecimens 2 to 2.5 mm. in length. These agi ee closely with 
some of Benedeifs ligures of scole(*es from Rhomhus {Cestodcs^ Plate 1). 
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3. In a vial coiitaiiiiiig* a cyst of a lihynchohoihria anus from the 
toiieiiin of the senp {Stenotomns rhri/sops), Woods Iloll, Massachusetts, 
July 23, 1887. 

I tiiul specinieus of larval Tetrahothria identical with those from 
cystic duct of CijiwsvUm regal is. Length, 0.7 mm.; breadth, 0.3. mm. 

My note made at the time of collecting- is: ^‘Xo. 105, July 23, 1887. 
Examined about a dozen specimens of Slenatomns ehrgsops found only a 
few cysts and embryo Cestodes.” The latter may refer to the specimens 
here described. 

4. 1 have found a narasite, which agrees exactly with those from the 
cystic duct of the Squeteague, iu the common Oounder {Paraliclithijs 
deniatus), at Woods IToll, 51assachusetts, on three difterent oc(‘asions, 
namely, August, 1884, July 1(» and 23, 1887 (Xo. 4788 U.S.X'.^VI.). 

Among the flounders examined July 10, 1887, was one whose <‘ystic 
duct was infested with these parasites in the same manner as that of 
the Sciueteague. 

One specimen in this lot was noticed in which there was what appeared 
to be the beginning of a bifurcation of the tail (flg. 15a). 

When specimens were placed in fresh water, many of them swelled 
up at the anterior end, becoming club-shaped or even decanter-shaped 
(fig. 14). In the.se the epidermis soon loosened and separated from the 
body, or rose into wriidvies. 

5. Larva* identical with those from the intestine of the sqiieteague 
were found on three occasions in the intestine of the goose-fish [Tjopliius 
piseatorlus), at Woods Moll, 5Iassachusetts. July 7, 1885, August fi 
and August 3(h 1887, in enormous numbers (Xo. 4783, U.S.X.M.). 

In the first and second lots the living specimens varied from 1 to 2 
mm. in length. When i)laced in alcohol, they become conical in shape, 
larger end anterior, from 0.4 to 0.5 mm. in length. Mead of living 
specimen usually about 0.24 mm. in breadth, and was capable of intro¬ 
version; bothria and myzorhynchus as in specimens from s<pieteague. 
Two red spots on neck. 

The specimens in the third lot varied in length from 0.8 mm. to 4.5 mm. 

Bothria four, oval, with api)arently two transverse costa* dividing 
the bothria into three loculi. Two red spots in neck, only seen when 
worm is viewed on its flat surface; in lateral, i. e., marginal, view only 
one spot is seen. 

There is, as in specimens from squeteague, a protrusible papillary 
eminence (myzorhynchus) with an os in the apex leading into a glob¬ 
ular proboscis, as in Eelienelhothrium variahUe, Xo true segments 
appeared on any, although on the large specimens one or more trans- 
vei se lines divided the body into irregular psendosegments. 

In a specimen which was placed in fresh water the bothria contracted 
and were directed forward, and the head assumed a globular shape. 

The four bothria with the central os then gave to the head a strong 
resemblance to the head of Twnia, 


702 


LAIll'.iL CKSTODK r.iUJUITKS OF FISHES—L/XTOX. 


VOL. XIX. 


T1 u.*sc larva* appear to belong* to tlie genus EvhcnelJKtihrimn. 

Altliougli found in sneli great numbers ami so often, especially in the 
Sipieteagne, 1 am not disposed to think that any of the fish in which I 
have found th(‘se interesting forms is either the true intermediate or 
the ])roper final host of the species. 

It is likely that difierent sjieries are represented among these larvae. 

4. PHYLLOBOTHRIUM LOLIGINIS. 

(Pinto II, ii<rs. 1-a.) 

Taenia loUginia, Leii»Y, Prf)(‘. Acjul. Aat. Sci. Pliiln., ISST, p. 21. 

T( trabothriani or ThyUohothrium loJiginis^ Ia-:ii)Y. Proc. Ac:ul. Xnt. Sci. Pliila., 1890, 

p. 118. 

h'rom stomach of squid {()m}n(isfrc 2 >hrs iUecehros)is). Collected at 
Woods Holl, ^rassachusetts. The squids were taken at Provineetown, 
Massachusetts (Xo. 4801^ 

The living si)eeimens attained a length of over 24) mm.: head and 
neck a delicate pink or llesh color and siibtraiisparent; body ivory 
white, less transitarent than head and neck, and with denser refraetile 
grantdes. 1 lothria four, very variable, with <‘rum]>led or fobbed liorder, 
each Avith an auxiliary acetabulum, a terminal papillary eminence 
(myzorhynehns), Avith fine radiating fibers. Dimensions of one of the 
larger specimens in millinu‘ters, somcAAdiat <*ompressed: Length, 18; 
breadth of head, 5; breadth of neck, d.o. 

The bothria are very extensible, sometimes elongated, at other times 
contracted, again spread out into a large flat disk and applied to the 
bottom of the dish and used in locomotion (fig. i\). The lateral a es- 
sels show jilainly through the trans])arent Avails of the head and neck 
and can be traced to the posterior end of the body. The body becomes 
Avider than the n(‘(‘k, is Hat, and tapers to a point behind. 

The alcoholic si)ecimens are corrugated and puckered. 

Dimensions of one of the larger alcoholic specimens: Length, 1 t mm.; 
diameter of head, l.o; breadth of neck, 0.7; greatest breadth of body, 
lA. 

The smallest specimens in tln^ lor are only L-o mm. in length. 

5. THYSANOCEPHALUM sp. (Larva). 

(Plato 11, tigs. 10-11.) 

One small si)ceimen, 1 inm. in length, from the stomach of the squid 
(Omma.strcphes iUecehrosus), Colleeted, August 28, 1880, at Woods 
Iloll, ^Massachusetts. The squids Avere caught at ProAuncetoAvn, IMassa- 
chusetts (No. 4815, U.S.N.M.). 

The specimen is the young of my genus ThifsanoecphaJum^ and pre¬ 
sumably of the species 1\ crispun).^ 

Only the scolex present. 


l . S. Fish C’oni. Itejit., lss8, ])p. .Ai:i-55ti, pis, lxi-lxa ii. 
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6. RHYNCHOBOTHRIUM BULBIFER, Linton. (Larva.) 

Eh^nchoholhi inm bulhifer, Lintox, U. S. Fish Com. Kept,., lX.Sli, pp. .|S(!-I8.S, pi. V, 
iitfs. 17.18; 1887, pp,825-820, pi. xi, figs, land2. 

I have met on a few occasions larval IHii/nehohothrin, some of wliicli 
have been sufficiently dev'cloped to reter without doubt to thi.s specie's 
(Xo. o457, U.S.X.M.). using the hooks as the principal criterion: otlu-rs 
have been referred with some doubt to this siiecies. 

The specimens were all collected at Woods lloll, Miissachn.sctts, one 
lot from the filertsh {Alutera .whoepfi), Aiignst 12.1885. The other lots 
arc from the bliiclish (^l^otuatoiuus .vef/hdCM'), one collce’tcd in ..Vngust, 
1884, another in July, 1887, three in July. 1889, and two in August, 1889. 

One specimen from a blnefish agreed in the size and arrangement of 
the hooks, and in character and dimensions of bothriii, neck, and con¬ 
tractile bulbs, with H. bidbifir. < >thers from same host, very small, too 
rudimentary for satisfactory identification, are jirobably the young of 
this species, while others are more probably young of h’. s 2 U'ci<>fsitm. 

The specimens from the flletish do not agree .so well in .size of con¬ 
tractile bulbs, being shorter, and other dimensions .shorter i. e., head 
and neck, 1.9 mm. in length, agree in the character of the hooks and 
appear to be the young of this sjjCcies. 

7. RHYNCHOBOTHRIUM EARVJE. 

(ri.atesll, figs. 12-ir>; III, figs. 17-35; IV, fig.s. 1-2.) 

1 have found, on many occasions and in a great 5 arictyot hosts, 
encysted Rbynchobothria, which 1 have been unable to identify or can 
determine only doubtfully. I here record sindi notes as I have made, 
endeavoring to so gron]> the difterent kinds as to make the notes of 
.some xmlue to others for imrposes of identification. 

I. 

I include here larval Kbi/urhobothriu, from a number of hosts, which 
have much in common, and probably belong to the same or to closely 
"related species. 

1, Xotes of two finds ot i/iichobofhyitoti larva' in sea bass (Cnibo- 
2 )ristcs siriaius) have been mad('. 5Ieasurements on a specimen collected 
at Woods Holl, 31assachusetts, August. 1884: Length, 1.9.8 mm.; length 
ofbothrinm,0.18; length ofcontractile bulbs, 0.0; breadth of head, 0.23; 
diameter of neck, 0.21; length of longest hooks, 0.02C. The specimen 
was encysted in the serous coat of the intestine of its host. The pro¬ 
boscides were retracted and the hooks of various styles, but theii 
arrangement could not be made. out. They bear some resemblance to 
those of M. Jonr/ispine^ Linton. 

Another from the same host and loeality, collected August (5, 18S0, 
evidently the same, has hooks whicli agree in length with the other, 
but rather sparsely distributed. The proboscides were estimated to be 
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O.S imiL in leiigtli, and Avere 0,04 in diameter (Plate II, fig. 12). (Xo. 
4700, r.s.x.:\i.) 

2. Cysts from tlie erevalle (Cantn.r chri/sos). The embryos eontained 
ill these cysts are small, but tlie ])r()boscides are relatively long. Some 
of the dimensions are: Length of ])roboscis, approximate, 1.5 mm.; 
diameter, exclusive of hooks, 0.02: length of contractile bulbs, 0.38; 
diameter, 0.00; length of longest hooks observed, 0.015 fPlate 11. figs. 
13-15). (Xo. 47(;0, u.s.x.:\i.) 

The contractile bulbs were slightly sinuous. The hooks bear some 
resemblama^ to those of Ji\ hcicronpuie, Linton. 

3. (^ysts <*ollected at Woods lloll, .Alassaclmsetts, August 20, 
1SS5, July 23, and September 1, 1880, and August 20, 1880, from the 
lieritoneiim of the common Lei iA)i(fn}Un rJirysi/pa) (Plate IT, fig. 10). 
(Xo.4704, ils.x.:m.) 

The proboscides were retracted and tlie arrangement of hooks was 
difhcult to make out, but they appear to be identical with those of the 
S]iecimens from ('aran.t, mentioned above. The longest hooks were 
about 0.011 mm. in length. 

Dimensions of a living specimen somewhat compressed (Uate III, lig. 

1) : Length of embryo, 5 mm.; length of bothrium, 0.7; breadth of both- 
rium,0.03; diameter of neck, narrowest part, 0.35 ; length of proboscis, j 
estimated on retracted organ, 1.4; length of contractile bulbs, 0.42; | 

diameter of contractile bulbs, 0.07 (Xo. 4774, U.S.X.'M.). 

Pigure 1, IMaie IV, is a sketch of a cyst from the stomach \vall of 
CynosvloH rn/dlis. Woods lloll, ^Massachusetts, September, 1884. 

The sketch represents the cyst compressed so as to show the blasto¬ 
cyst and embryo. This api)ears to be identical with the siiecdincns from 
Cardit.v and AmjuUla, (Xo. 4820, U.S.X.]M.) 

4. Cysts from mucous membrane of the tomcod {Mivroyadus tomcod)^ 
Woods lloll, ^Massachusetts, July 23, 1880. These agree very closely 
with the specimen described above, especially with those from AiujniUa 
t'hrysijpu. The cysts were elongate-pyriform, with the embryo coiled up 
in the larger end (Plate 111, fig. 2). The elongated neck-like part of the 
cy.st was dull yellowish; the embryo ivory white surrounded by the trans-. 
lucent white blastocyst. The latter when removed was also ])yriform- 
elongate, or ratlnu' gourd-shaiied, with the embryo in the larger end 
(Xo. 4832, U.S.X.:M.). 

5. Cysts from the cero (ScomheroiNorus rcyalis). Woods lloll, ^lassa- 

chusetts, July 3>0, 1880, peritommm, associated with larva* of tetra- 
rhynclius (Cat. Xo. 5475, I LS.X. V.). 1 letails of hooks could not be made 

out; general liabit of larva* like those described above. Length of 
cysts, 2.8 mm. 

(>. Larger cysts tVom same host, same locality, August 13, 28, 1880, 
peritoneum. In tirst lot the jiroboscides were retracted, approximately, 

3 mm. in length; length of longest liooks observed was 0.02. Second 
lot, cyst oblong. 3.5 lum. long and 1.25 broad; embryo about 5 in length; 
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botliriii 0.50 long and 0.45 broadj longest spines neaily Ojig in length. 
Botliria converging in front, strongly divergent behind. 

0(n Small cysts bet ween snbinueons and ninsenlar coats of stomach 
of the bonito {Sarda sarda) (Cat. Xo. 545S, K.S.X.M.), AVoods I loll, 
Alassaeliusetts, August 28, 1880. Length of embryo 0.:>8. of bothria 
0.23, and of largest hooks 0.01 min. 

Alcoholic specimens with yellowish blastocysts, the embryo a deeper 
yellow; parenchyma of blastocyst coarsely granular. 

7. Cysts fi‘om peritoneum of the sea robin [l^rioiwfns evolans). Woods 

Holl, Alassachusetts, duly 21, 1887. The cysts are, in alcohol, small 
oval: Length, 1.0 mm.; breadth, 0.75; length of embryo, about I mm. 
Proboscides of embryos retracted and arrangement of hooks not 
evident, but bears some resemblance to I\, hnu/Lspine, Length of 
longest hooks about (f02 mm. (Plate III, tigs. 4, 5). (X(‘. 4757, 

U.S.X.M.) 

11 . 

The larvic enumerated in this section belong to the same or to (dosely 
related species. 

8. Cysts from peritoneum of the whiting {Mcnticirnis saxdtilis)^ 
belonging to the United States Xational Alusenm Collection; but all 
collected at Woods lloll, Alassachusetts, by Vinal X. Edwards (Plate 
[II, fig. fi). (Xo. 4754, U.8.X.AL) 

These tvere collected as follows: Xov. 10, 1880; Xov. 12, 1880; and 
Xov. 10, 1880. 

The blastocysts, in alcoholic s[mcimens, are nearly all dark brown, 
especially toward posterior end; the anterior end, which contains the 
coiled-iip embryo, is lighter colored. Length of blastocysts, in most 
cases, 4 to 5 mm.; a few are longer and several shorter. Length of 
embryo 4 mm., neck tubular, bothria two, broadly elliptical, distinctly 
emarginate and somewhat bilocular, widely divergent posteriorly. 
Other dimensions: Length of contractile bulbs, 1.5 mm.; diameter of 
same, 0.25; length of bothrium, 0.8; diameter of neck, 0.08; proboscis 
probably nearly three times the length of the bothria, with spiral 
sheaths; hooks of various sizes—longest 0.00, shortest about 0.005. 
Calcareous bodies numerous and large, as iiiuch as 0.05 in length and 
0.025 in breadth, with concentric structure, showing rather smaller in 
neck and head than behind contractile bulbs. 

The proboscides were retracted, and it was not possible to make out 
the arrangement of the hooks. Two or four rows of large hooks fianked 
by slender hooks, with minute hooks on opi)osite side, appear to be the 
plan. It will be seen that this form bears a close resemblance to 77. 
imparispinCj but large hooks not so strongly curved as in that species. 

9. Cysts from peritoneum of Phycis tenuis (Xo. 4007, U.S.X.M.). 
Collected by United States Fish Commission, 1883, station 1157. 

One specimen, when removed from the small white cyst, was found 
to agree in all essential particulars with the specimen from Menticirrus, 
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10. ('ysts from peritomoiin of /V<j/r/.s‘Woods IToll, Massacbu* 
setts, August -0, 1887 (Xo. 470:2, Tj.S.X.3I.). 

Blastocyst with veiy coarse retractile bodies in the parenchyma. 

Dimensions of alcoholic s})e(dmens: Leiiixtli of head and neck, aliont 
2 mm.; length of bothrinm, 0.87; breadth, 0.32; diameter of neck, 
0.24; length of contractile bulbs, 0.47; length of largest broad hooks, 
0.044; length of long slender hooks, 0.033. 

11. (\vsts from ^^acn(r^fs hairdii (Xo. 4773, U.S.X.3I.). Collected by 
Dili ted States Fish Commission, station 804. 

Dimensions: Length of blastocyst, 18 mm.; diameter of anterior 
end, 2); of j)osterior end, 2; length of embryo, 3.7; diameter of neck, 
0.7; length of bothria, 0.73; length of longest hooks, at base of jirobos- 
cis, about 0.03; length of contractile bulbs, 1.7; longest diameters of 
calcareous bodies observed, 0.03 (Plate III, tigs. 7, 8). 

The i)roboscides ar(‘ about three times as long as the bothria, sheaths 
spiral. The aiTangement of hooks couhl not be made out. Hooks of 
various sizes. Xot shaped like tliose of 77. hitp((ri.s 2 }ine. 


HI. 

The species in this section ai'e distinct for each host. 

12. Two lots of cysts from the scup {Stenotomus cJn'i/sops) were col¬ 
lected at Woods lloll, 3Iassachusetts, August, 1884, and July 23, 1887. 
On the latter date about a dozen fish were examined and only a few 
cysts found. 

In the first lot the cysts are smaller than they are in the second, but 
they are evidently the same species. 

Dimensions: Lcmgth of cyst, 1.1 mm.; breadth of cyst, 0.8: length 
of embryo, 0.84; bi eadth, 0.78. Proboscides retracted. Hooks of two 
kinds (Plate HI, fig. 9). Length of longest, slender hooks, 0.023 mm., 
(Xos. 4773, 4703, H.S.X.M.). 

Along with the cyst in the first lot were several slender cysts, with 
slender blastocyst, whose identity I was unable to determine. Hue of 
these measured 0,3 mm. in length, and from 0.18 to 0.40 in diameter. 
Xo trai'es of embryo could be found. Xunierous calcareous btalies 
were present in the interior, vsome of them showing a concentric struc¬ 
ture, others yellowish opa([ue without distinct structure, average size 
about 0.03 mm. 

An embryo taken from a cyst in the second lot yielded the following 
measurements, alcoholic specimen: Length of bothiinm, 0.7G mm.; 
breadth of botliriiim, 0.4; l)rea<lth of head, 1.03; diameter of ])roboscis 
at base, including hooks, 0.00; diameter of ])roboscis in fiontof tumid 
base, 0.03; length of shortest hooks, 0.003; length of longest hooks, 
0.024. 

The bothria have a dee]> central depression and thick edges, are 
widely divergmit at base so as to appear almost terminal. The ai)i)roxi- 
mate length of a luoboscis was 2 mm. 
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During life these embryos, when liberated from the blastocyst, showed 
the structni e with unusual clearness. The muscular retractor of the 
proboscis was demonstrated (Plate III, fig. 12) and traced to its inser¬ 
tion near the base of the contractile bulbs, and seen to be distinctly 
fibrous (Plate III, fig, 13). Circular muscles seen in walls of contractile 
bulbs and also in walls of proboscides. An irregular granular mass near 
apex of head was probably the nerve ganglion. Two principal branches 
led back from it. but could be traced for only a short distance. 

The surfiice of the bothria was densely covered with minute bristles. 

A granular ribbon with irregular outlines was seen through the 
transparent walls of the extended proboscides (Plate III, fig. 32 ^) in 
the living si)ecimen. 

13. This singular specimen (Plate III, figs. 14,13, Id) was found in a 
bottle containing specimens of /u lonf/icorne, from the spiral intestine 
of the sand shark {Garcharias Utforalis), Woods Holl, Massachusetts, 
August 12,1887. Ko notes were made on the living specimen (Xo. 4703, 
U.S.X.M.). Dimensions of alcoholic specimen : Length, 4 mm. ^ breadth 
of head, 0.37; diameter of neck, 0.28; length of contractile bulbs, 0.04; 
length of head and neck to base of bulbs, 0.94; length of largest hooks, 
near base of proboscis, 0.04; length of small hooks, toward apex of ])ro- 
boseis, 0.00(). The body is vase-shaped and intimately attached to the 
neck. Four elongated racemose clusters of oval or pyriform bodies 
extend from about the front end of the contractile bulbs nearly to 
the posterior eml of the body. The proboscides were retracted, and 
the character of the hooks could not l)e made out satisfactorily. The 
proboscis appears to be swollen at the base. Several large stout hooks, 
and some straightish ones, at the base of the proboscis; beyond the base 
the hooks are much smaller. 

14. Figs. 17, IS, 19, Plate 111, are sketches of a larval IGujnchohothrium 
from a cyst on the liver of the blnefish {romatoinus saltatrl.r), collected 
at Woods Holl, Massachusetts, September, 1884. 

This specimen (Xo. 4771, F.S.X.M.) was associated with si)ecimeu 
of E, spcciosiim, but was much smaller than specimens of that species 
of corresponding degree of development. The length of the entire 
specimen (fig. 17) was about 11 mm.; the breadth of a bothrium, 0.5d. 

IV. 

In this section are included notices of the oecurrence of encysted 
Ehynchohoihria whose specific identity could not be determined even 
approximately, usually on account either of the immature condition of 
the embryo, or because of the degeneration of the tissues of the blas¬ 
tocyst itself. 

15. Cyst from peritonenm of common flounder {Fdralivhthifs dcuintus)^ 
Woods Holl, Massachusetts, August, 3884. 

These contained small scoleces of Elujnehohothrium; proboscides 
retracted, hooks of three or more kinds, their arrangement not clearly 
made out, but their shape and size point to 7?. btdbtfcr. 
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1(). cysts and free embryos found on several occasions as fol¬ 

lows, all at Woods 1 loll, 3Iassac‘bnsetts, in tbefilefisli (Alutmi fichoepjii)^ 
August, 1881, twice; July dl and August 12,188J; July 13 and August 
13, 1887; August a, 1889 (Xo. 4809, U.S.X.^b). These si)eciinens occur 
in enormous numbers, a|>])earing as small white s])ecks lying under the 
serous coat of the stomacli and intestine. 

They are of various sizes; one measured 1.3 mm. in length and 0.2 in 
breadth. There are doubtless different species rei)resented among these 
larva*. 

17. Cysts from walls of stomach and intestine of the sand shark {Car- 
charins Uffor((lis), Woods lloll, ^lassachusetts, August 2, 1880. These 
cysts are small, less than 1 mm. in length, containing blastocyst with 
embryo, too small and young for successful identification, evidently a 
xenosite (lUuieden). 

18. (Xo. 4830, r\8.X.M.) A single bla^tocyst (Plate IV, fig. 2) from 
stomach of dogfish {Mustrlus amis), evidently introduced with the food; 
stomach with nearly digested fish and crabs. Collected August 1,1889, 
Woods lloll, ^lassachusetts. 

The blastocyst was living and active, but embryo not liberated. 
Length, 14 mm.; diameter, 0.8, of nearly uniform size throughout? 
slightly swollen at anterior end. whi(*h contained ;i small embryo about 
0.048 in diameter at extieme anterior ti]). Too rudimentaiy to identify, 
but from a])pearance of blasto(*yst it is probably a liJnjnchohofhrium. 

19. Llastocyst from wall of stomach of sculpin (Coitus^ sp.) (Xo. 
5497, L.S.X.]\1.), Woods lloll, Massachusetts, Xovember 11, 1897. Col- 
h*cted by Vinal X. Edwards. Length. 20 mm.; diameter, 1.5; color, 
yellow. The specimen is filled with ciaunbling i)arenchyma, is easily 
broken, and there is no trace of an (‘uibrj^o. 

20. Cysts from sculpin {Cotfus, sp.) (Xo. 5498, U.S.X.M.), Woods 
lloll, ]\rassachusetts, Xovember 0, ISSfi. Collected by Mr. Vinal X. 
Edwards. The bottle contains ])ieces of muscular tissue with a few 
small fusifoian cysts which have degenerated into a waxy and partly 
calcareous substance, and therefore ])osscss no characters by which 
they can be (dassified. It is i)ossible that they may not he EhynchO‘ 
ifoihriinn cysts at all, but si)orocysts. 

21. Cyst from spl(M‘n of sqnetcague (('i/nosrioii reyalis) (Xo. 5490, 
C.S.X.M.) Woods lloll, :\Iassachusetts, duly 27, 1887.' 

This cyst was globular in shape and measured 15 mm. in diameter 
while living, and 12.5 as an alcoholic specimen. It was not opened 
until it had been ii] alcohol for sometime, when it was found to contain 
coagulated parenchyma, but no trace of an embryo could be made out. 

22. Cysts from ])eritoneum of llonnder {PaTalichtiij/s oblouf/us) (Xo. 
5509, r.S.X.^L), Woods lloll, 3Iassachusetts, August 29, 1887. Cysts 
contained larval lihjfnchohofhrid: proboscides retracted, hooks of vari¬ 
ous sizes and shapes. Pears some resemblance to It, imparispiuej but 
scolex much smaller. 
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8. RHYNCHOBOTHRIXJM HETEROSPINE, Linton. 

(Plate IN", ligfl. 3-8.) 

Ehytichohothriuin hvtevospina, T.intox, Fisli Com. Krpt., 18S7, 2 >p. 83;)-810, pi. 

XII, figs. 3-5 (not (>). 

Some cysts from tbeperitoiieum of the common eel {An<juiUa rosirata)^ 
collected at Woods Holl, Massachusetts, September li, 1885, contain 
embryos Nvliicli agree in tlie character of the hooks, the best criterion 
for determining species in these soft-bodied worms, with U, lieierospine. 
Two specimens in alcohol: 

Measnrrweiits of Ehiptehohothriuoi h€ifnhsin)ie. 


Dimension. Xo. 1. Xo. 2. 


nmi. m)n. 

Length. 2i> 2.54 

lireadth of liead. .(51 .56 

Diameter of neck. -HO .27 

Length of Inhlirinm. .5‘.> LOO 

Length of contractile Imlhs. ! .37 .37 

Length of ]>roh()Scis, ai>i>roximate . 1.25 1.25 

Tmiigth of longest hooks. . 022 0. 22 


Tile retractor muscle of tlie proboscis is attached to tlie iiiii(*r wnll of 
the contractile bulb near the anterior (Uid (tigs. <>, 7). 

It can hardly be inferred that the eel is the true intermediate liost 
of this parasite. This remark may indeed be properly made for many 
of the larval parasites found in fislies—where they may be in tlie con¬ 
dition of what Ueneden calls xenosites or strangers. 

When a blastocyst was removed from its cyst, it was enveloped in a 
tliin hyaline niembraiie (tig./(). After the embryo was removed from 
the blastocyst, the latter exhibited signs of life for some time, even 
attaching itself to the bottom of the glass vessel by its smaller end and 
dragging itself along. 

The embryo when liberated from its blastocyst, had the following 
dimensions, living: Length, li.l mm.; breadth of head, h.40; length of 
head, 0.35; diameter of ne( k, 0.21; length of neck from base of bothria 
to base of contractile liulbs, 0.04; length of contractile bulbs, 0.42. 

The retractor of the proboscis attached to wall of contractile bulb 
near anterior third of bulb. 

9. RHYNCHOBOTHRIUM IMPARISPINE, Linton. (Larva.) 

(Plat»‘ IV, figs. 0-12.) 

Rhynchohothvium ivipavi-spifte, U. S. Fi.sL Com. Reiit., 1887, ]>p. s40-84:>, j)l. xii, 
figs. 6-0. 

Following is a list of finds of a tetrarhynch, which I have identified as 
Ii, imparispbie. The principal criterion used in these identifications 
has been the nature and arrangement of tbe hooks on the proboscides, 













1 


800 LABVAL CESrODE PARASITES OF FISHES—LINTOII, vol.xix. 

wliiclij being so remarkable, it liardly seems i)robable that two dis¬ 
tinct species could agree so closely in this particular as I find these 
specimens to do. 

1. Jihifurhohothrium rolheled at IToods JIoU. 


l.S.X.M. 
I ^ * number. 


Date. 


n o.s1. 


1 

o 

:? 

4 

5 
G 

8 

9 

10 


. — ,1881 

4772 July 31,1885 
4s;i2 Julv23. 188G 
54GI Au^. G, 188G 
4743 Atig.l9, 188G 
5409 Aug. 10, 1887 

54G3 .do. 

. Aug. 30,1887 

. July 30,1889 

. Oet. 7,1886 


Ccimnon Flounder ( raralichthys dentatns), serous eoat of iiites- 
tiue. 

Goosefish (Lophius pitfcatorius), lueseniery. 

Toiucod {2Iiro<jadi(S fomcod), serous coat of intestine. 

Goo.se lish, mesentery. 

Mackerel (Sronibt'r scomhri(fi), serous eoat of viscera. 

Sand Flounder (Jiothui maciilalms), mesentery, etc. 

Tautog {Tautoga onitis), serous coat of viscera. 

Goosefish, mesentery, etc. 

Sea IJass 67n‘a^n5), serous coat of viscera. 

Cod {Gadns callaritt), collected by S. E. Meek, lllock Island. 


3. JUninrltoholhrinia coUecfed hg Vinal Edicards. 


Xo. 

r.s.x.Tki. 
iiumb« r. 

Date. 

Host. 

11 

4770 

Xov. 3,1882 

From mesentery of Lvphius jnscatorivs. 

12 

5462 

Dec. 1,1885 

Peritoneum of AlelauonrauDmiK (Vfflefinus. 

13 


Dec. IG, 1885 

Do. ' ■ 

14 , 

4770 

Nov. 4, 1886 

Mesentery of Lojddus 

15 

4770 

Oct. 14,1887 

Do. 

16 

475G 

Oet. 24,1887 

Peritoneum of Acaufhocottm tnieus. 

17 

4755 

Xov. 28, 1887 

I’eritoneuui of Gadtts callarias. 

18 1 

4755 

Dec. 24, 1887 

Do. 

10 

4755 

June 24, 1888 

Do. 


Ihis parasite occurs in cysts that are usually pyriform and sometimes 
attached to the serous membrane by a pedicel. The bothria are very 
versatile and deeply notched on distal end so as to ajijiear in some 
instances to be distinct bothi ia. 

Following are extracts from notes nmde on individual lots, numbers 
referring to foregoing list: 

Xumbers 2, t, 8, 11, 14, 15, From Lopltius piscatoritts. 'the cysts 
are subglobular or ])yriform: one in lot 11 measured 11 mm. in length 
and 5 mm. in greatest breadth; hooks on proboscides in Xo. 15 (fig. 12) 
not very clearly seen on account of the ])roboscides being retracted; 
lai’ge stout hooks ().()(> mm. in length and 0.04 in breadth at base. Xo. 
2 (ligs. fi-11), freehand sketches from life; cysts pyriform, blastocyst 
oblong, remaifnng firmly attacthed to embryo, v’hen latter is liberated, 
to form a nutrient sac. The latter is filled with coarse granular 
[mrenchyma with lluid retractile bodies. In one lot the hooks in one 
specimen Mere sparsely scattered, vdiich may be due to imt)erfect 
development. 

The peritoneum of each of the three fish examined Mas filled with 
trans])arent subglobular cysts, averaging about 0 mm. in diameter. 
The blastocysts were nearly globular when at rest, but capable of 
much change of form by contraction. The embryo could be seen as a 
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small opa(iiie mass near the surface of the blastocyst. In the walls of 
the latter were two sinuous vessels which started from the vicinity 
of the embryo and ran in oi)i)Osite directions around the periphery of 
the blastocyst. Xo. 0 from J><>thHs maeiihitus. In this the longest 
hooks, however, are 0.04 mm. in length. Other dimensions of an 
embryo (alcoholic) are: L(‘iigth, (> mm.: breadth of head, 0.94: length 
to base of contractile bulbs. 4; diameter of neck, 0.47; length of bulbs, 
1' diameter of t)roboscis, exclusive of hooks, O.OS. Xo. 7 from the 
taiitog. The arrangement and character ot the hooks in this also 
agree exactly with that of the foregoing: the length of the large stout 
hooks is O.Oj mm. Other dimensions ])ractically the same as in Xo. 0. 
Xo. 0 frcuii the mackerel. The cysts in this lot are of great diversity 
of sha])e. Two embryos were examined, and although the proboscides 
were retracted the characteristic irregular hooks of Ji. impurispine 
could be seen. The length of tlie longest hooks seen was 9.04 mm. in 
one and O.Odo, near base of proboscis, in th<‘ other. Xo. 9 from sea 
bass. Oysts i>yriform, blastocysts with embryo situated at one end: 
proboscides retracted, but hooks correspond with TL imparispine. 

Xos. 10, Id, 17, aud IS from the cod and Xos. 112 and from the 
haddock. The cysts are pyriform and in many instances ])ediceled; 
in Xo. Id there was a cluster of tjyriforui cysts. When embryos were 
libeiated, the arrangement and character of the hooks proved to 
be identical with those figured from other hosts and referred to R. 
imjyarispine. 

10. RHYNCHOBOTHRIUM SPECIOSUM, new species. 

(Plate.s T\^, tioe. 1-7.) 

Ehynvhohothrium, s]».. Lin rON, Aiiier. Nat., XXI, p. 105, Feb. 1887, pi. x, bgs. 1-6. 

1 venture to give a new specific name to a RJn/nchohothrinm which I 
have found very commonly infesting the bluefish and not infrequently 
in a variety of other fish. Although only the larval form is known to 
me at present, the characters of the bothria, and particularly of the 
proboscides, are so well defined that one can hardly fail to identify it 
when specimens in good condition and sufficiently developed are met. 

Following is a list of the finds of this parasite which I have recorded 
in my notes. All except Xos. 9, 10, and 11 were collected at Woods 
Holl, Massachusetts. Where not otherwise stated, it will be under¬ 
stood that the S[)eciinens were found on the serous covering of the 
viscera or mesentery. 

Proc. X. M. vol. xix-51 
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L i s t of sj) ('(’inieufi. 


Host. 


1 . Ang. — ,1884 Common F\imxu\cT (raralicfithf/i,- dentatus). 

2 .-Mo . liluelisli {roinatomoi' xaltatnx}, on oxnries, etr. 

2 . Aug. 19, 1885 ^vu]i (jStt'iiotomus chi'f/no/iit). 

1 4700 .1 nly 27, 18SI) i'lavl'mh (Tulosnrun caribhiPtm). 

5 5409 Aiig. 5,1880 llliirlish (/*. 

0 4790 .... Uo . i>i\ni'te:i"no (Ci/tioscion retfaliit). 

7 . Aug. 19,1880 ^luckei'cl {Scomber ncomhnis), 20, walls of stoma«'li and inif.s- 

tine. 

8 4819 Ocl. — .1880 Moon fish {Chirtodijtterus /ab<r), ^orth Carolina 4'oast, S. K. 

. Mo(‘k. collector. 

1) . do . ! liluctish (/'. raltatrix), .Ma.ssacliusetts coast, S. K. ^Icck, col¬ 

lector. 


10 

1768 

.do. 

Sniirteaguo (C. reijalis), Mass.aclinsetls I'ay, S. ] 
le<-tor. 

1C. ileek, fol- j 

n 

5406 

.Tulv 20, 1887 

Keinora {Echenein remora). 


12 

4753 

July 29, 1887 

IUueli."^li (/'. i>al(a(ri.r). 


12 

.5471 

Aug. 1,1887 

Ueinora (E. remora). 


14 

5404 

Jiilv 9,1889 

Blm lish (/'. saltafrix). 


1.5 

.5405 

J ul V 20, 1889 

1)0. 

1 

10 

5470 

Julv 30, 1889 

Do. 


17 

4735 

Aug. 17,1889 

Do. 



r.s.x.M. 

X(». 


Date. 


I roprodiiee, witli the omission of many details^ the description of this 
sp(‘ei(‘s contained in the article in the ‘^American Xatnralist.’' ’ 

Cysts like this — i. e., containing an embryo rhyin'hobothrinin, eitlier 
of the same or kindred forms—are common in most of the teleosteij 
and are occasionally found in selachians. In the specimen under eon* 
sideration (a cyst from the peritoneum of the bluetish) the length was 
12 mm., and tin* breadth in the widest part d mm. The cyst was clavate, 
its walls thin, transparent, and delicate, with yellow granular patches 
at the larger end. It was easily separable into two hyaline connective- 
tissue layers, the outer thicker than the inner. 

The blastocyst wlnm released from its capsular envelope was white 
and opaf]ne, but became translucent, with a faint bluish tinge when 
compress(Ml and viewed by transmitted light. The form, while some¬ 
what variable, is usually club-sha])ed, much larger at one end than 
the other, tlie largcu' end blunt- and rounded. AYhen placed in sea 
water, it continues in a state of activity for hours, Th(*re is no decided 
locomotion, but a continuous series of movements, consisting of alter¬ 
nate contra('tion and extension of diiferent ])arts of the sac-like mass 
and feeble lateral movements of the smaller end. In this condition 
the a[)pearance of the blastO(*yst is that of a thick-walied sac, the walls 
of which are made np of granular in-otoplasm, with a thin investing 
membrane, and idled with clear, highly refrac-tile globidai’ masses. 
AVhen slight ])ressure is applied, the embryo may be seen lying in a 
loose coil in the lai-ger end of the blasto(*yst. Two sinuous vessels, one 
on each side, can be plainly seen lying along each side. These unite in 
the median line at the smaller end. At the larger end they appear to 
be lost in the common ])arench 3 nna. In the immediate vicinity of the 
embryo tln‘ blastocyst is more trans])arent than in other parts, and the 


Febru.’uy, 1S87, j>p. lOJt pi. X. 
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embryo appears to be liekl in place by a limiting membrane, wbieli 
lines tbe blastocyst and suiToniids tbe embryo. When considerable 
pressure is applied, tbe embryo is forceil tbrongii tbe walls of tbe larger 
end of tbe blastocyst, witb wbicb it no longer retains vital connection. 

Tbe irritability and contractility of tbe blastocyst coiitiune for 
several bonrs after tbe embryo bas been removed. Tbe embryo when 
removed from tbe blastocyst was quite active, its length about 24 mm., 
altbougb capable of (‘onsiderable variation both by contraction and 
extension. Tbe botbria are t^YO in number, oblong-elli])tical, widely 
divergent behind, aiiproacliing but not uniting in front; cmarginate on 
posterior border and obscurely two lobed (alcoholic specimens show a 
distinct longitudinal median ridge); edges free, thin, and mobile. 
Length of botbria, measured while somewhat llattened under com- 
])ressor, 2.2d mm.; breadth of bead, 2.72. Prolioscides, four, very long, 
slender, cylindrical, and armed with recurved hooks of different sizes. 
Tbe i)roboscides, in this instance, were not entirely everted, but by 
counting the series of books wbicb were exposed, and allowing for tbe 
part wbicb was inverted, wbicb could be plainly seen through tbe 
transparent walls of tbe proboscis, the result was about one hundred 
series of hooks arranged in spirals. Tbe spirals are nearly O.Oo mm. 
apart, and the proboscides about 4.8 in length. There are about 
fifteen longitudinal rows of books. These rows do not coincide exactly 
with th(‘ axis, but make about one and a half turns around it from base 
to apex. Their airangement is shown in tbe accomi)anying sketch 
(Plate V, figs. L-6). 

Tbe proboscis sheaths are long aiid spiral. A contractile ligament 
was clearly delined in each and could be traced out into tbe proboscis, 
where k ap])eared as a tubular baud containinga fluid in wbicb floated 
a few granules. Toward the end this tubular ligament merged imper¬ 
ceptibly in the proboscis, and the buid interior with granules became 
tbe exterior of the proboscis inverted, with, at first, small and scattered 
rod-like hooks, and, toward the apex of the inverted proboscis, with 
normal hooks attached to tbe inner parietes. 

Tbe front ends of the contractile bidbs lie about 10 mm. back of the 
apex of the bead; length 2.4G, and breadth 0.24. The thick walls 
are comiiosed of diagonal muscular fibers wbicb interlace, making 
angles of about 70 and 110 degrees with each other. These organs act 
much as tbe bulb of a syringe. By their contraction the fluid contents 
is forced into tbe proboscis sheaths and proboscides. The column of 
fluid thus forced into the proboscides causes them to unroll like the 
finger of a glove that bas been turned in. The contractile ligament, 
noticed above, extends tbe entire length of the proboscis sheath and 
is attached to tbe inner parietes of tbe bulb. By its contraction tbe 
proboscis is invaginated from the apex. When the embryo was fiist 
liberated, tbe proboscides were entirely retracted; when, however, 
pressure was ap])lied, they unrolled. In this condition tbe proboscides 
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ol‘ the living worm are very heantifnl objects, beiii^- quite transpareiitj 
wliile the cintiiioiis liooks have a brilliant vitreous luster. Wlicn fully 
extended, the pioboseides throw themselv(‘s into graceful spiral curves. 
When the pressure is released, if tlie worm is uninjured, the}" are apt 
to be withdrawn. 

The tubular neck, Avhen tlattened under the compressor, presents the 
following features: The center surrounding the i)roboscis sheaths is 
till(‘d witli large irregular granular masses, closely packed together. 
Outside of this inner core is a layer of longitudinal muscles, and out¬ 
side of this again a layei' of vascular tissue, in which the reticulated 
vessels of the water vascular system can be jdainly vseen. Outside of 
the vascular area, and forming the outer coat of the ne(*k, is a layer of 
dense tissue in which transverse libers could be distinguished. 

The water vascular system consists of a network of vessels in the 
borders of tin* bothria which connects witli large sinuous vessels in the 
cent(‘r of the head, and, together with these, with the reticulated subcu¬ 
ticular vessels of the neck. Back of the contrai‘tih‘ bulbs the system is 
rei)reseiited mainly by two pairs of vessels which li(^ in two sinuous 
cui'ves near each lateral margin of the embryo. One of these vessels 
was much larger than the other and ended in a bulbous enlargement 

liehind the contractile bulbs the body has the appearance of an 
elongated sac, lilled with granular parenchyma, but with the retractile 
bodies much smaller than those in the blastocyst. The posterior end 
terminates in a papillary button-like process, which is retractile and 
covered with a dense coat of minute, straight, hair-like bristles. 

1 add a few extracts from notes on some of the foregoing lots. The 
general account already given was based on siiecimens from the blue- 
lish. 

No. 3. Dimensions of s])ecimen, alcoholic, from scup: Length, 27 
mm,; length of head and neck, lo; length of bothria, 2; breadth of 
bothrium, 1.0; breadth of neck, 1.5- thickness of neck, 1; diameter at 
contractile bulbs, 2.5; diameter behind contractile bulbs, 1.7; tai>ering 
from bcdiind contractile bull)S to posterior ti]), which is 0.5 mm. in 
diameter. The hooks agree exactly with those on larva from the blue- 
lish. 

No. 10. Cyst from liver of S(]ueteaguc: Lengtli 30, mm.; diameter of 
lirst third of length, 3.5, tapering tlience rather abruptly to ])Osterior 
end, 1.5. Embryo coiled in larger end; length, estimated, 13.5. Hooks 
agree exactly with type; length of longer ones, 0.53. 

No. 0. f'yst from abdominal cavity of moon fish: Long pyriform, 
length, 20 mm.; greatest diameter, 4.5; embryo coiled in anterior 
fourth: length of embryo, 12; of head and neck, 4.0; diameter of neck, 
1.5; length of bothrium 1.5, and breadth of bothrium 1.25. Botliria 
ellii)tical with posterior emargination and median longitudinal eleva¬ 
tion; neck cylindrical with a few transverse wrinkles; hooks agree 
with ty])e—largest 0.05 mm. in length. 
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Xos. 11 and 13. From serous covering of viscera of remora. These 
agree exactly with tyi)e. The cyst in Xo. 11 was dark red<lish brown, 
tianslncent except at small end. which was almost black. Length, 30 
mm. and greatest diameter o; length of blastocyst 2(;. and greatevSt 
diameter 4.5; very active and changeable. After lying overnight in 
sea water, the blastocyst having become quiescent, the embryo was set 
free. It was active and varied in length from 20 to 25 mm. Farther 
dimensions were: Length of head and neck, !) mm.; length of (‘on- 
tractile bulbs, 2.7; diameter of contractile bulbs, 0.32; length of pro¬ 
boscides, approximate, 4.8; diameter of pr<iboscides, 0.12. 

Proboscides very long, slender, and graceful, having tendency to coil 
up; larger hooks on inner side of coil, smaller on outer side; arrange¬ 
ment of hooks ty]>ical. 

Xo. 1. From common tloun<ler, on viscera, typical. Ihlges of bothria 
often redected and face of bothriuin hollowe<l out. The post(‘rior 
emargination and median ridge are best seen in alcoholic s])eciniens. 

11. RHYNCHOBOTHRIUM ATTENUATUM, Rudolphi. 

(PIatt3 V, tigs. S-11.) 

PhifuchohothrUnn aitenuatum, Diesixo. Syst. Helm., I, p. nHrS; lievis. d. cepli. Ab. 

Param., p. 307. 

No. 5459, IJ.vS.X.]\L, parasites of swordhsh {Xiphins f/huUus), 

1. Off Marthas Yine^-ard, Massachusetts, duly 25, 1887', numerous 
S])ecimens from peritoneum (Xo. 4731, ILS.X.M.). 

2. Three specimens collected by Professor W. Libbey, scdioouer 
Grampusj July 24, 1889. 

3. Sixteen si)ecimens, Xo. 4715, F.S.X.M., September 21. Ti a wl line 
U. S. Fish Commission from ontsid<‘ stomach and intestine of swordfish. 

4. Twenty specimens, Xo. 4714, K.S.X.^M., from outside stomach of 
sword hsh. 

These worms agree with Diesing's descriptions of this species, and 
resemble Leuckart’s^ figure of his Goihrioeephahis c/crq/cr, which is 
placed by Diesing under 1\ aUenuains. Endol]ihi, in his Systema Hel- 
minthnm, but transferred to the geiius Rhi/achobothriinu in the 
Pevision, with the following <lesci*iption: “Head ovate-conii'al, with 
conical lateral bothria, bilocular by a longitudinal septum. Probos¬ 
cides straight, clavate. Xeck very long, decreasing behind, sometimes 
transversely rugose. Joints of the body jiapilliform.'' 

Tliese larva^ are grub-like in appearance, the ])robos(*ides short and 
thick, the hook-bearing portion being but little longer than broad. 
Hooks of different shapes, but differing gradually fi om one part of pro¬ 
boscis to another—better shown in sketch than in a written description. 
The proboscides are in jiaii s at the apex of the bothi‘ia; the latter are 
on the sides of the liead, which correspond with the flat surfaces of the 
neck. 


Zool. P>nu*hst., I, pp. .51. (>2, pi. ii, tig. 32. 
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I append the Idllowinji'extracts from notes made on the above several 
lots: 

1. Leiiiitb of one in fi*esli water. 04 mm.: greatest breadth, near 
head, 10: least bieadth, d; constantly altering its shai)e. Another, in 
salt water, measnr(‘d 103 mm., and another 130. Length of ]n oboseis, 
1.58; breadth of proboscis. 1.10: length of hooks, 0.018: length of cou- 
ti'aetile bulb, 4.73: breadth, 0.88. 

2. Specimens had been hardened in Perenyi's tliiid. Largest, length, 
73 mm.; greatest breadth, 7. Another, lengtli. 50; greatest breadth, 8. 

3. Of nearly uniform si/e, alcoholic specimens, length, 50 mm.; 
breadth, (>. 

Thiee specimens of T. hirolor were found in this lot with their heads 
l)enetrating the bodies of U. aiteninitufi. 

4. The largest specimen in this lot (alcoholic) had the following 
dimensions: Length, 02 mm.: breadth of head. 5.5; thickness of head, 
4; greatest breadth, 0. 

A large cyst Avas found in this lot, 37 mm. long, 30 broad, and 12 
thick, AAdiich contained a coiled larva, ai)pai cntly the same as the free 
larva*, but it had undergone a kind of waxy degeneration to siudi a 
degree as to obliterate specific characters. This cyst had a ])edicel 
about 00 inm. in length. 

A few other waxy cysts, smaller than the above, Avere included in 
the lot. 

12. OTOBOTHRIUM DIPSACUM, new species. 

(Plate A’l, fi^s. 1-5.) 

1 recoi'd under the above ucav specilie name the following notes made 
on a uni(|ue tetrarhynch embryo from a cyst in a bluefish {Pomafomus 
salMrix). (Xo. 4794, T.S.X.M.). 

The cyst Avas oval, about 12 mm. in the longer and 0 in the sliorter 
diameter, and consisted of an outer transparent coat, separable Avith 
needle points into tAVo layers, and an almost oi)aque, gi*anular, dirty- 
ytdloAV coat, which appeared to be lined with a Axuy delicate trans¬ 
parent membrane. The blastocyst when liberated Avas found to be 
pear shai>ed, translucent Avhite, beautifully I'eticulated, 8.5 mm. long, 
G in diameter at the larger end, and tapering through an offset to a 
blunt point. At the middle of the base there Avas a puckered aijpeai- 
auce, due. api)ai‘ently. to radiating contractile libers. The blastocyst 
Avas constantly undergoing (dianges of form, which had the appearance 
of being caused by spasmodie contraction of the seniitluid ])arenchyma 
Avith which it was abundantly supplied. When the embryo Avas liber¬ 
ated from the blastocyst, it had the folloAving dimensions, slightly 
di.storted by compression: 
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nimtusion of OciohoihrUnn dipsanim. 
Measurem«*nts. 


Living. 

Alioholir. 

jnm. 

1 mm. 

5.00 

, 3.00 

1.80 

1.00 

2.00 

1.40 

.32 

1 .18 

2. 60 

1 1.30 

.12 

1 • 

. 22 

.21 

'. 0.') 

' . 05 

i 


Length . *... 

Length of hothrium... 

Length of contractile bulbs. 

Diameter of contractile bulbs. 

Length of proboscis (approximate)... 

Diameter of proboscis, exclusive of boolvS. 

Diameter of ])roboscis, including hooks. 

Length of longest hooks. 

The proboscides were not seen fully extended, bat so tor as unrolled 
they were clav^ate. 

The bothria were four, in pairs. Kaeh boihriuin is provided on its 
posterior edge with a small eup-shaiied organ, about 0.01 nun. in diam¬ 
eter, which is eversible. When slight pressure was applied, these 
or«-aiis were everted, when they appeared as small tubercles covered 
with exeeedingly fine, short, stifl-looldng bristles, about 0.002 iiim. in 
length. 

Behind the contraetile bulbs, at the posterior end of the embryo, is 
a short papillary projection, covered with very tine downy bristles. 

The neck of the living embryo is translucent, and has the following 
characters in optical section: There is first an outer ^granular layer 
0 002 mm. thick, next a layer of transverse fibers 0.0 < thick, next a 
layer of longitudinal fibers 0.025 thick. Within is a central space 
filled with a granular parenchyma containing numerous refractile 
bodies In this central space also the branching and anastomosing 
vessels of the water vascular system and the proboscis sheaths with 

their retractile muscles cun be made out. 

The arraugemcnt of the hooks on the proboscides is characteristic 
(tigs. 2 3), in that each has a longitudinal line toward wliich the shorter 
diao-onal rows of hooks converge on each side. Near the base of the 
proboscides, where the hooks arc somewhat scattering, from six to teu 
hooks to a row could be counted on each side of the horizontal line, 
under favorable circumstauces. More than twice that number could 
be counted in the rows nearer the apex of the proboscis. 


13. Genus TETR ARH YNC H U S. 


(laate VI, figs. 

I o-roup tog'ether under this head a number of larvie trom a variety 
of hosts, some of which undoubtedly belong to this genus, but which 
I am unable to identify certainly with any adult form; others may not 
belong to the genus at all, notably numbers 7 to 11. 

1 Small cysts from serous coat of stomach of the dusky sliark (( ur- 
charhinus ohscurm) (No. 5480, U.S.N.M.), twice in August, 1884, and 
again, July 25, 1887. Woods TIoll, iMassachusetts. 
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J>i)}ien}iions of alcoholic specimen. —T.engtli of cyst, 0.47; diameter of 
cyst, 0.27; len^u’tli of blastocyst, 0..4; diameter of blastocyst, 0.12; length 
of contractile bulbs. o.OSO; dianader. 0.010 ; dian)eter of })roboseis, about 
0,02; hooks yeiy small, about 0.01 in length. 

Proboscides slender, hooks strongly recurved. Possibly young stage 
of Tcirarlnfnclius rohnsfuntj Jjiiiton. 

2. .Minute cysts from intestinal walls of hammerheaded Hhiirk{Sphi/rna 
zijifacna) (Xo. o47!), U.S.X.]M.), Woods IToll, 3Iassachusetts, tliily 28, 
1S80. Length of blastocyst, O.oG min.; diameter at larger end. 0.45, 
tapering to a blunt ])oint at the smaller t*nd. Ihnbryo a small granular 
mass, near largei* end 0.00 mm. in dianuder. 

3. Small (*ysts from the cero (Scomhcromarns rcf/alis) (Xo. 5494, 
U.S.X.5I.). collecded at Woods 1 loll, ]\Iassachusetts. August 12, 18SG; 
July 30, 1887; August 0 and August 13, 1889. 

Dimensions of alcoholic specimen slightli) compressaL —Length of cyst, 
1 mm.; breadth of cyst, 0.75; length of larva, 0.33; length of botlirium, 
0.13; breadth of head, 0.17; length of contractile bulbs, 0.09; breadth, 
O.OGG; hooks very minute, about 0.005 in length. 

Possibly young stage of Teirarhifnehus icune^ Linton (Xo, 4819, 
U.S.X.M.). 

4. Tetrarhynchus clKctodipterij from abdominal cavity of Claviodipte- 
rus faber,Xovt]\ ('arolina coast, October, 1880, collected for the Ignited 
States Idsh Pommission by S. E. ]\reek, Fulton ^Market, Xew York. 
The cysts were in small clusters in the abdominal cavity of the host. 
One cluster was 12 mm. long and 7 broad—all the cysts small; a 
typical one measured 1.7 inm in lengtii and 0.88 in breadth. 

Dimensions of c if si and embryo. — Length of (*yst, 1.3 mm.; breadth, 
0.7; length of embryo, 1.14; huigth of botliria, ().38; length of con¬ 
tractile bulbs, 0.31 diameter of bulbs, 0.15; diameder of proboseds, 
exclusive of hooks, 0.017; length of longest hooks, 0.011. The inner 
face of the probosids bears extremely small bristle-like hooks. The 
outer face bears, for the most paid, rather stout, recurved hooks 
(l^late Yl, tig. 9.). 

5. Pysts from stomaxdi wall of the sting rny {Tryijon eenirnra) (Xos. 
5477, 5478, 5181, T^.S.X.M.), collected at Woods tloll, ]\lassa(diusetts, 
August 14, 1885, July 27, 1880, July 18, August 3 and 10, 1887, and 
July 24, 1889. 

The cysts are small and contain small subc*oni(»al blastocysts, which 
have a rudimentary embryo near the larger end. 

Dimensions of alcoholic sjiccimens. —TiCngth of blastocyst, 1.44 mm.; 
dianuder at larger end, 0.94; diameter at smaller end, O.IG; length of 
embryo, 0.144; diameter of embryo, 0.08. Calcareous bodies are present 
in the blastocysts, and some cysts were found in which the contents 
had degenerated. Two cysts, belonging one to each of the first two 
lots, are larger than dimensions given above—3.5 mm. in length. For 
the others the dimensions given are tyjiical. 
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111 all eases the embryo was too rudimeiitai y to allow of even ai)])roxi* 
mate ideutifi(*atioii. 

0. Cysts (Nos. 4838, 48-*2, IJ.S.N.M.) from stomach wall of the doltish 
{MuHtelns ainls)^ collected at Woods lloll, ^Massachusetts, July 22,1880, 
and July 22 and 25, 1887. In most cases these eysts are small with 
rudimentary embryos, in which the proboscides are too rudiimmtary to 
be of value in determining’ specitic characters. A tyxiical cyst measured 
1.5 mm. in diameter and contained a blastocyst 1.04 mm. in length and 
0,8 broad. 

In one lot enibr 3 "os were obtained IVom blastocysts (alcoholic s^ieci- 
mens), which gave the following measurements: Length, 1.3 mm,; diam¬ 
eter, 1,1; diameter of proboscis, exclusive of hooks, 0.034: diameter, 
including hooks, 0.00; length of books, 0.010 (Plate YI, figs. G, 7), 

These larvae bear a strong resemblance to U, robust urn ^ Linton. 

7. Cysts from intestinal wall of common skate [Raia crbuieva] (No. 
5482, U.S.N.jM.), Woods Iloll, Massachusetts, August, 1884, twice. No 
embr^ms. C 3 \^ts in lirst lot tilled Avith amber-eolored wax\^ secretions. 

The second find consisted of an elliptical c^^st in the liver, 3^, by 
2h mm. in diameter, and about 1 thick; reddish brown. Contained 
roundish granular masses from 0.10 to 0.40 mm. in diameter. Cyst 
had a ])edieel which contained quantities of blood corpuscles of the 
host. This may be a sporocyst, 

8. Small (\vsts from gill of gooselisli (JjopJuus 2 )bsc(ftorius) (No. 5470, 
U.S.N.M.), Woods Iloll, iMassachusetts, July 18, 1885. 

These eysts were from 1 to 2 mm. in diameter, contained masses of 
carbonate of lime, and (^oiild not be identified. 

9. Cj'sts from serous coat of intestine of billlish ( Tetro 2 )turns imperator) 
(No. 5501, U.S.N.M), Woods Holl^ Massachusetts, Jul}^ 31, 1895. 

These cysts were tilled with chocolate colored waxy secretions. They 
were evidently caused by the presence of a parasite which had under¬ 
gone complete degeneration of tissue. 

10. Cysts from ])eritoneum of tlounder [Rseu(to 2 )truroneetcs ameriranns) 
(No. 5502, U.S.N.M.), Woods Iloll, Massachusetts, August 23, 1880, and 
August 10, 1887. These cj^sts are from 2 to 3 mm. in length and look 
like tetrarhynchns cysts. Man^^ of them are entirelj" or parti}" degen¬ 
erate, containing much carbonate of lime, and in no ease could the 
exact nature of the cyst be made out. 

11. No. 4837. C 3 "sts from peritoneum of butterfish [Stromatens tr\- 
acanthus)^ Woods Iloll, Massachusetts, Jul}- 23 and August 24, 1887. 
Small cysts less than 2 mm. in length, which contained an elongated 
blastocyst (?) from 1 to 2.4 mm. in length. Some of these had an 
aperture at larger end. The C 3 "sts had j^ellowish granular Avails, and 
inclosed the blastocyst (?), which Avas itself twisted in a tran.sxmrent 
membranous sac. The chjJe of the intestine of tlie first lot was found 
to contain numerous exami)les of these embrjms—i. e., identical with 
the blastocysts ( f) above. 
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14. TETRARHYNCHUS BISULCATUM, Linton. 

(Plat<^ \’I, fi^s. 11-15.) 

Uhynvhohoihrtiim hisahvtHm, Lintox, IT, 8. Fish (V)m. Jxept., ISt^G, ])p, 179-1^^0, j>l, 
IV, tigs. 9-23; F. S. Fish (’oin. Re])t,, 1887, pp, 857-8<>I, ])1. xiv, tigs. 10-12, and 
]ih XV, lig. 1. 

1 have IoiukI a larval Tctrarhijnchus, wliieli I refer to this speeieSj ou 
a luiinber of occasions and in a variety of hosts. 

I'vtrarhynchus hLsulcattun, voUevied at JToods IloU, Maxsachasetts. 


No. 


r.S.X.M. 

iiuiiiljer. 


Oate. 


Host. 


1 . 

'1 4826 

2 4824 

4 . 

5 4822 

0 . 

8 '!!!!!!””! 

9 . 

10 .. 

11 . 

12 . 

13 . 

14 . 

15 . 


J nly —, 1884 
Aug. —, 1884 
.lulv 23.1886 
Jnfv 30, 1886 
July 14,1887 
Aug. 24, 1887 
Aug. 30. 1887 
Sept, 2, 1887 
July 16. 1889 
July 20, 1889 
July 27. 1889 
Aug. 16. 1889 
Aug. 19, 1889 
Aug. 27,1889 
Aug, 28, 1889 


romuion fiouiuler {I'andichthys Je/aatus), stoiu.acli wall. 
Squeteagiie {('tnmscvm retfalis), stomach wall. 

Do. 

Do. 

'I'orpedo (Tetmuarce oceideutalif!), in pylorus. 

Flounder (I\ deiifaitth'}, stomach wall.' 

Soup {Steiwto'nnis rhrysojfx), stomach wall. 

Flounder (/*. dc/aafu.s), stomach wall. 

Do. 

Squeteaguo {C, reyalis), stomach wall. 

Do. 

Ivudder-tish (Serioht zonaUi), atomacli wall. 

S(|iieteague {C. reyalia), st<imach wall. 

Flounder {I*. deuiataK), stomach wall. 

Do. 


There were many tiuds from stjiieteague not included in the above 
list. The favorite lotlgment of this iiarasite is between the submucous 
and niiu'ous layers of the stomach. 1 have found it very abundant in 
the squeteague at Woods ITollj ^lassachiisetts, and have seldom exam¬ 
ined one of these lisli without finding numerous examples of encysted 
tetrarbynchs in the stomach walls. . 

The specimens from the stpieteagne appear to be typical seoleces of 
T. hisulrattim. An alcoholic specimen yielded the following measnre- 
meiits: Length of scolex, 1;G mm.: diameter of head, 0.94j length of 
contractile bulbs, 0.12j diameter of probo.scis, inelnding hooks, 0.053; 
length of longest hooks, 0.023. 

Tin* cysts arc sinallj oval; the blastocyst is also oval and is filled with 
semilluid parenchyma with retractile grannies. The embryo lies at one 
end with the head pointing outward. It consists of the bothriii and 
short conical iiei'k, the latter litting over a very sliort terminal part 
like a collar. 

A spei'iiiicii from the tlound(‘r agrees, in general appearance and in 
character of hooks, with type (alcoholic specimen): Diameter of ])ro- 
boscis, incliuling books, 0.002 niin.; length of hooks, 0.010. 

Tiie stieciinen from the rudder-fish has a tumid neck, making it short 
fusiform instead of conicnl, the usual shape. 

The specimen from the sciip agreed in general appearance. The pro¬ 
boscides were retracted, only a few basal hooks showing. These were 
small. 0.015 inin. in length. 
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The specimen from the torpedo was found in the pyloric <livision of 
the stomach; only the scolex present. It presents some differences 
from typical scoleces of T, hisulcatiim, the proboscides being* stouter 
than usual for that species. The proboscides were retracted and only 
the short hooks at base of ])roboscis were seen at first; their length 
was 0.014 mm. The siiecimeii was then made transparent with oil of 
cloves and the hooks found to agree in size atul shape with those of 
T. hisidcatiim (figs. 13, 14) (No. 4834, ILS.N.M.). 

15. TETRARHYNCHUS ERINACEUS, Bcneden. 

( Tlate 1-8.) 

Teirarhi/nehus ennaceuf^, Bexeden, ]\IeiJi. V»‘rs. Int<‘st., ]>j>. alJ7, pi. xviii; 

L<‘S Tois B<‘lg., pi. V, lig. 12; pi. xi, lig. 3 .—Oe.ssox, Lund’s Uiiiv. Arsskrift, 
III, p. .70, pi. II, figs. 42-14. 

A species which has hooks that bear a strong resemblance to those 
of Bhyjichohothvium imparisjnnCy Linton, but with a cystic habit much 
like that of Synhothrium fidcoUe^ occurs twice in my collection and once 
in the United States National IMiiseum collection : 

Telrarhifvchus erinaceus. 

No. L.S.N. M. j 
' number. 

1 4824 Aiiff.—.1884 Squeteague (rer/flitu), outside of ovary. 

2 4830 July 29,1889 lUueti.shd/Vwrttomus serous coat of viscera. 

3 4828 . . Squeteague {(J. reyalifi)^ .serous coat of viscera. 

The first and last are encysted blastocysts of the type of Synhothrium 

(flff-1). 

nouensiom of sjyecimoos from lot Ao. 1 {alcoholic ).—Length of blasto¬ 
cyst, 40 mm.; length of anterior division, H.5: diameter of anterior divi¬ 
sion, 2; average diameter of posterior division, 1.5; breadth <if head 
of embryo, 0.7G; length of tldck, strong hooks, 0.09; length of small, 
slender hooks, 0.015; length of small hooks, O.OOS. Color of ])osterior 
division, opaque white; of anterior division, yellowish white. 

No. 3 consists of a single blastocyst, same type as No. 1. Dimeu- 
sioiis, alcoholic specimen: Length, 22 mm,; length of anterior ])art of 
blasto('yst, 3; diameter of same, 2.5; diameter of posterior part, 1.5; 
breadth of head, 0.72; diameter of neck, 0.5; length of large stout 
hooks, (hOO to O.08; length of small hooks, 0.01 to 0.03; diameter of 
proboscis, exclusive of hooks, 0.1; length of embryo proper. 0: length 
of contractile bulbs, 1,8. l^osterior part of blastocyst, white; anterior, 
brownish yellow. The hooks have the following arrangement: Two 
longitudinal rows of large, stout, strongly recurved hooks, Hanked on 
each side by two rows of smaller and slenderer hooks, also strongly 
recurved; these again by two rows of slender hooks, those in the inner 
row sharp-pointed, those in the outer row flat with truncate or notched 
tips. These ten rows of large hooks cover a little more than half the 
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circiiinfereiK C of the proboscis. The remainder of the surface is cov¬ 
ered vitli minute liooks ]daced close together. Tliese minute hooks 
also extend for a short distance between the spirals of larger hooks, 
where th(‘y are a litth^ larger than they are on the outer sni’face of the 
pioboscis. Th(‘ laiger spirals are about 0.01) mm. apaid. 

Xo. - Mig. G), sketch of' alcoholic specimen, embryo detached from 
blastocyst to whicdi it was firmly adherent: from J'owatonnifi saliafrix. 
The bothria are doubtless distorted. The sk(dch was made with the 
aid of a cannM’a hudda, and represents exactly tin' ap])earance of the 
embryo. It is quite different from othei' embryos, having the charac*- 
teristir hooks of h\ crinacafs. Figure 7 is a sketch of a ])ortion of a 
proboseds of this specimen. It will l)e seen that it agrees with the 
specimen from C. rafidc in every essential ])artienlar. Dimensions of 
this interesting alcoholic s])ecimen are as follows: Length, U mm.; 
breadth of head, 1.08; diameter of neck, 0.84; length of contra('tile 
bulb, 1; diamet(‘r of proboscis, excluding hooks, 0.00; length of stout 
hooks, 0.00; breadth of same, middle of hook, 0.038: length of long, 
slender hooks, O.IOG; length of shortest hooks, 0.005. 


16. TETRARHYNCHUS ELONGATUS, Wagener. 

(Plate VII, figs, a-12.) 

tuthocephalns eloytgatns, Wagcner, Nov. Art. 1. c. .57 autl 81, ph xvii, fig. 217; 
xvni, fig. 218.— Diesixg, Revis. U. cepU. Ah. Par., p. .S13.—Oi>sf>x {Tctra- 
rhgnvhiia, statu seolecis), LumPs Tuiv. Ar.sskrift, IV, p. 0, jd. ill, tig. (>3.— 
Lkidy, Proc. Aoafi. Nat. Sci. Phil., 1890, ]). 282, 

ruder this title, I notice some larva* of tetrarhynchns from the liver 
of tin* sun fish {Mot a rotunda). 

The specimens (Xo. 5484, L.S.X.M.) were obtained from the United 
States Fish Commission, having been collected otf IMai thas Yine^mrd, 
^lassachnsetts, September 10, 1880, and sent to me for identification. I 
therefore have seen them only in the condition of alcoholic S])eciinens. 
The specimens were still in the liver, which was, in i>laces, tunneled out 
by the parasites, and the latter were much broken, so that none of them 
could be takmi out entire. 

The blastocysts are snbspherical at tin* anterior end, which contains 
the head and neck of the embryo. The ])Ost(‘rior end is elongated into 
a slender cylindrical body. When the head and neck portion is 
liberated from the anterior end ot the blasto(*yst, it still remains 
in conne(‘tion with the imsterior slender i>art of the blastocyst. 

The diameter of the rounded anterior ])ortion of one blastocyst was 
5 mm. The i)osterior slender i)ortion, so much of it as was extracted 
from thelivei of the host, measunnl G5mm. inl(*ngth and Loin diameter. 

One of the globular enlarged portions of a blastocy.st was i>laced in 
giyi'mane and l(*ft until thoroughly softened, then oiiened carefully, 
and the embryo uncoiled. It was found to be continuous with the 




NO. 1123. PFOCEEDrXGS OF THE XATJOXAL ^r^SE^^I, 813 

slender posterior part, all beingiiielosed in a thin transparent covering. 
Xo sign of segmentation was observed. 

The most characteristic feature^ is the prolongation of the anterior 
ends of the bothrial lobes to form the unarmed basal portion of tlie 
proboscides. 

A specimen, slightly (‘onipressed, yielded the following measure¬ 
ments: Length of bothria, IM' mm.; breadth of head, 1.0• length of 
anterior prolongation of bothria, 1.<S: diameter of same, 0.01^ length 
of proboscides, estimated from retracted organ, 6.70; length of con¬ 
tractile bulbs. 2.1; diameter of same. 0.31; length of longest hooks. 0.12. 

Hooks were seen only on the retracted prolmseides. They are of 
very diverse shapes, a few of which are shown in tigure 12. The 
arrangement could not be made out exactly. There is a cluster of 
small bristle-like hooks near the apex (c), ])receded at extreme tip by 
a few large horn-shaped hodcs {h). The most abundant typi^ is long, 
slender, and slightly curved (d). The type (c) constitutes tliree or four 
longitudinal rows throiigliout the length of the proboscis. 

17. TETRARHYNCHUS BICOLOR, Bartels, 
tl’late A311, tigs. 

BothvivciphaJtts hicoJor, Bautels, Diesiiig, Syst. Ilehii., I, ]>. (>08. 

Tetrarhijnehohothrinm bicolor, Die,six(J. lievis. d. c*<*ph, ab. Bar., pp. .Sn>, .*>17. 

I refer to this species live difterent lots of larva^ of tetrarhynchus 
from four si>ecies of lish. 

1. From the dolphin [Corypluvna Jilppurns) (Xo. 3183, T.S.X.M.). 
The specimens in this lot Avere collected August 13. 18S.1. The fisli had 
been taken on the (lulf Stream a day or two befiu'e: Xumerous on 
peritoneum and mesentery. 

2. (Xo. 1820, U.S.X.M.) From the swordfish {Xiphidfi (jhidins)^ off 
^Farthas Vineyard, Massachusetts, July 25, IvSST: three specimens from 
peritoneum. 

3. (Xo. 1817, F.S.X.M.) From the dusky shark (CUtreJiarhiiui.s 
obscurus)^ Woods JIoll, Massachusetts, August 12, 1887 : one specimen 
adhering to mucous membrane in pylorus. 

4. (Xo. 1825, U.S.X.M.) From the tiger shark {Cudeocerdo tujrhiHs), 
Woods IIoll, Massachusetts. August 11, 1889; five specimens from 
stomach. 

5. (Xo. 1829, F.S.X.M.) From the swordfish, peritoneum and mes¬ 
entery; four specimens. Label reads: September 21, Trawl line, 
F. S. Fish Commission.*' 

These specimens present considerable difference in size and general 
appearance of the scoleces, but apparently are absolutel}" identical in 
the arrangement of hooks on the i)roboscides. The character of the 
proboscides being so peculiar, ]>articularly the nature of the hooks on 
the base of the proboscis, tliat where, as in these cases, only the 
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seoleces are available, I do not feel jiistitied in referring* them to ditter- 
ent speeies. i 

Tlie description of this s])eeies given by Diesiiig is: * 

Head oblong, eylindrieal, violaceous, witli four narrow oblong botliria j 
immersed in tlie head, transversely rugose. I'roboseides very slender 
and slioi t. Xeck eylindrieal. l>ody very short, articulated, posteriorly 
roiinded. (lenital aperture in median furrow of body. 

r must confess to no small degree of diflieulty in the classitication of 
these forms, the deserii)tions of T. nujosum^ and 7\ hicoJor ap])lying 
equally well. Hesides, there is a great diversity of form in the seoleces 
themselves, so that the difficulty of (‘lassifieation is not lessened by 
referring them to different siiecies. 

The speeimons from Corypluvna Itippunis Avere foiindj some encysted 
and some fre(‘, in tln^ peritoneum and mesentery of their host. T have 
no mention of color in my notes mad(‘ at the time of collection. j\Iy 
recollection is that they were the ordinary yellowish white, so common 
among allied forms. The arrangement of th(‘ hooks on the proboscides 
agrees Avith that shown in tigures from (Jarcharias: About seA’eii hooks 
visible in a s])iral on one side near middle of ])roboscis, about six near 
apex, and about eight near base, while at the base are the characteris¬ 
tic uncinate ])lates shown in the sketch: length ot‘ jiroboscis, about 
1 mm. The alcoholic specimens vary.in length from 4 to 8 mm., and in 
shape Irom ovate to oblong-linear, according to state of contraction: 
usually coirugated, though not always, some of the smaller nearly 
smooth. The larger s])ecimens show distinct bothria. 

In the spe(‘imens for the proboscides, whih' relatively 

more sleiubu' than in those from ('oryphiena, the arrangement and - 
character of the hooks appear to be identical. The bothria are very 
indistinct, elongated, narrow, ])arallel, giving to the larA^a a striated 
appearance. Dimensions of one alcoholic specimen: Length, G mm.; 
diameter. length of jiroboscis, ajiproximate, G.oG; length of ])robos- 
cis sheath, about 1; diametei* of proboscis at base, exclusive of hooks, 
0.08; at ajiex. 0.07. In one of the lots from the swordfish three of the 
larval 7’. hicolor W(‘re found with their proboscides iienetrating the tis¬ 
sues of 7/ (iffniiKitHS, Avith Avhieh they were associated. 

Length of living specimen from Xiphhis (/Jadlus, 10.5; neck inclosing 
short tail-like ])art hy a collar; color of living specimen, yellowish Avhite. 
The speeinien from the dusky shark was pur[)le red, adhering to iiyloric 
di\'ision of stomach. Tiie stomach Avail was locally iutlanuMl Avhere this 
])arasite Avas attached. There was also anotlnu' uleei*ated sjiot in the 
mut*oiis membrane near by. 

In life the greater |>art of the specimen Avas a dee]) ])ur])le red. The 
anterior end and the posterior behind the bothria Avere a few shades 
lighter. 


•Dit'sing, licvi.s. d. re}>li. nU. Par., p. iUU. 
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The s]»ecinieii was quite active when first removed: Length, 7 inni.; 
diameter in front, 2; diameter middle, 2.o; diameter posterior end, l.oj 
diameter of posterior appendage, beginning of strobile, O.o. 

In the alcolioli(* vspecimen a little more than tlie middle third was 
dark brown, the two ends wcwe yellowish wliite. Length of proboscis, 
1 mm.; diameter of jiroboseis, exclnsiv(‘ of hooks, at base, 0.11; apex, 
O.Oo: lengtli of contractile bulbs, 1; length of longest hooks, 0.03. For 
character of hooks see figs, o, 0. 

I have no color notes on the s])ecimens from the tiger shark, and infer 
that the}" were the usual yellowish white of most entozoa. The arrange¬ 
ment and character of the hooks agree with thos(‘ figured for specimens 
from dusky shark. Dimensions of alcoholic specimen: Length, o mm.; 
maximum diameter, l.I; length of iiroboscis, 1; diameter at base, 0.10; 
near middle, 0.08, including hooks; length of ordinary hooks, 0.020, 

18. SYNBOTHRIUM FILICOLLE, l.iutoii. 

(Plato VlII, lios. 7-12.) 

Syndesmohotln'lum fUicoUv, Lixrox, V. S. Fish (%nii. Itopt., 1SS7, p]». <sei-S(l2, j)!. 

XV, 2-4. 

Tetrarhifnckohothriiim (larva), Amor. Xat., Feb., 1887, p. IIIU, pi. x, figs. 7-11. 

Synhothrium scolex, Hill. Proc. Linn. Sori. Now South AVales ( 1891), IX, jip. 

75-82, pi. V, ligs. 11-19. 

I liave found this itarasite in its larval condition—i. e., embryo and 
blastocyst encysted—frequently and in a variety of hosts, the most 
usual liost being the bluefisli (l*omatomus saJtatrix). 

Following is a list (»f hosts in which I have found this worm. The 
list also com})rises most of the finds of tlie parasite that I have made; 
all collections excej)! Xo. 0 made in the vicinity of Woods lloll, Mas¬ 
sachusetts: 

SynIfothrium JiIiroIh\ 


No. 

U.S.N.M. 

number. 

Date. 

h" 

5495 

Aug.—, 1884 

2 

4824 

.do. 

.3 



4 

4809 

.do. 

5 



1 6 

4831 

Jill}' 21,1886 

7 

5490 

Aug. 5, 1886 

8 

5486 

Aug. 12,1886 

9 

5485 

Get. —,1886 

10 1 

5992 

. July 27, 1887 

11 ' 

5496 

July 29, 1887 

12 

5491 

1 July 30, 1887 

13 : 

5493 

Aug. 1,1887 

14 

5489 

Aug. 6,1887 

15 


Aug. 8,1887 

16 

4810 

Aug. 10,1887 

17 

4813 

Sei>t. 2, 1887 

18 


July 9,1889 

19 

.. 

July 15,1889 

20 

5488 

July 27, 1889 

21 

4792 

July 29, 1889 

22 


Aug. 19.1889 

23 

5487 

Aug. 20,1889 

25 

4808 

-,1883 


Host. 


Bhiefisli {Poniatomus saltatnx)^ serousoovcringof stomacli, efo. 
Squeteagiie (Cytioscinn re<jaUs)^ outside of ovary. 

Squctoagne (C}/noscion reyalis), s^erous covering of viscera. 
Bluetisli (Pomatovi 2 (s saltatrrx), on Btouia< li and intestine. 
Blnefish (Pomatomus aaltatrix), on viscera. 

Dogfish (2Pt&telns eania), muscular coat of stomach. 

Bluefish (Pomatomus saltatrix), serous covering of viscera, 
Cero {Scomheromorvs regnlis), on stomach, liver, etc. 

Bluefish (Potnatomvs saltatnx), me.sentery, etc., collectt'd l»y 
S. E. Meek, Fulton Market, New York. 

Pomolobus iin’diocris, serous covering of viscera. 

Blnefish (Pomatvmnff salUitrix), serous coveringof viscera, ami 
between mucous and submucous coats of stomach. 

Cero {Scomberomorvs regalis), on viscera. 

Sting Ray {Tryf/on centntra), stomach wall. 

Lohotes sm-inanirnsia, serous covering of viscera. 

Dogfish {,2Iitstdvs canii)), stomach wall. 

Trygoti cenfnn'a, stomach wall and si)leeu. 

Common Flounder {ParaliehtJnjs dnitatiis), stomach wall. 
Bluefish {Poinato7m(s saltatrix), sm-nus coveringof viscera. 
Bluefish (Pomatomus salfafrix), on liver, sidcen, elc._ 

Iduclish {Pomato7nr(S saltatnx), serous covering of viscera. 
Caballe {Scombero^nonts caralla), serous covering of visej-ra. 
Cero (SG07nber<mioi'U!i regaliif), serous covering of viscera. 
/Scombci'onionts nutcidatus, serous covering of viscera. 
Sqiieteague (Pynoscinii regalia), ou viscera (No. 898 U.S.N.M.), 
collected by R. 8. Tarr. 
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In Xo. 11 of tiie above list tliirtoeu spia'iniens of bluelish were exam¬ 
ined. In Xo.-5. 18. 11). 20, and 28 tlieri^ were forty-four fish examined. 
Cysts eontainin^ larval Tetrarhynehida* are rarely absent from the 
bluefisli. 

The hooks as representeil in fi^s. 0, 10 are cpiite dilferent from those 
heretofore ])iiblished for this sjiecies. The speeinien deseribed in the 
United States Fish Commission Ueport for ISSl) had the proboscides 
retracted so that only a few hooks lyin^' near the base of a proboscis 
could b(‘ distinctly seen. The most distinctive feature of the jirobos* 
cidesof this species is the relatively lon.ii’, slender, and nearly straight 
hookSj which ari‘ the predominating- kind, and in certain parts of the 
proboscis the only kind, ^fost of the lon^- slender hooks, when seen 
under favorable conditions, with proiier enlargement, are seen to be 
notched at the end, a feature which is characteristic of this worm. 
This feature is easily overlooked, and I have repeatedly thought 1 had 
found embiyos which did not possess it, but upon a careful examination 
of an everted iiroboscis. 1 have never failed to tind hooks with their i 
extiHunities notched. 

I reproduce here, with some slight alteration, my account of this 
worm given in an ai'ticle published in the ‘^American Xaturalist.^ 

Auothei* form of cyst 1 will notiee brielly and illustrate by an embryo 
taken from the surfjice of the liver of the cero {Scomheromonis rrgalis). 
This cyst is long and slender, about 10.5 mm. in length and 1.5 in 
diameter, yellowish, opa(|ue, but broken in ])laces so as to show the 
outline of the blastocyst. 

The blastocyst, which is set free when th(‘ walls of the cyst are rup¬ 
tured, is long and slender, with a neck-like constriction at one end. 
The head part thus set off is very (diangeable in form, expanding, con¬ 
tracting, moving up and down and from side to side, and rotating 
on the constricted neck. The longer part or body of the blastocyst 
also undergoes much change of form by irregular contraction and 
exiiansion, but these movements take ])lace more slowly than in the 
head. Tlie color is ivory white, slightly translucent when extended. 
When compressed, the embryo is discovered lying in a coil in the head 
of the blastocyst. The parenchyma of the head jiart is now seen to 
be much coarser than that of the body part, the coarseness being due 
to the presence of numbers of large, oval, retractile Iluid spaces. The 
parenchyma of the body is dense and finely granular, with smaller 
retractile masses than thoS(‘ in the head part. When the head part of 
the blastocyst is broken o[>en, the embryo is released, but instead of 
separating from the blasto<-yst, as in the case of an emhvyo Rhj/ncho- 
hdthrinm^ the blastocyst remains attaidied to the scolex much like the 
eystocercus of Tania, The method of release, however, is quite dif¬ 
ferent from that of the eystocercus of most Tauda. Instead of unfold¬ 
ing like the linger of a glove, the neck of the scolex lirst emerges in the 


' February, 18<S7. 
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form of a loop. While in this position the head lies close beside the 
base of the neck in the vicinity of the contractile bulbs. The head is 
released by a simple straightening of the neck, which, at its base, a 
short distance back of the contractile bulbs, remains attached to the 
head part of the blastocyst. In this specimen, after the head of the 
scolex was released, the anterior jiart or head of the blastocyst con¬ 
tinued for some time working backward and forward on the neck of 
the scolex like a movable barrel on a stationary piston. Considerable 
pressure was aiiplied for the purpose of making the si'.olex separate 
entirely from the blastocyst, but without causing it to break loose. 
When pressed out as far as it would go, it could be seen that there was 
an unbroken continuity between the scolex and the lilastocyst. The 
loosterior tapering end of the scolex, hoAvever, was (dothed with straight, 
fine, hair-like bristles like those noticed in an embryo Jxhynchohofhrium, 

The bothria are four in number, in opposite, lateral i)airs, spreading 
from the front of the head. They are quite mobile, sometimes with the 
sucking disks turned forward, sometimes backward, and with a retract¬ 
ile proboscis, armed with long, slender, slightly recurved hooks, 
belonging to each bothrium. The i)roboscides were everted but a short 
distance, but they were apparently fully developed. The proboscis 
sheaths are sinral and the contractile bulbs slender. A reticulated 
system of vessels in the margins of the bothria and sinuous longi¬ 
tudinal vessels behind the contractile bulbs and near the edges of the 
blastocyst were made out in the living specimen. 

In a specimen Avhich was lightly stained with carmine and placed in 
glycerine, the scolex and body part of the blastocyst are red, while the 
globular head-like part of the blastocyst is golden yellow, the staining 
fluid only shoAving faintly in some longitudinal central vessels. This 
same part in unstained si^ecimens in alcohol is yellowish and more 
opaque than the body, which is white with a faint bluish tinge. 

The development of this form at this period differs from that of 
Bhynchohofhriumj in that the blastocyst is retained as a part of the 
scolex after the latter is released. I have repeatedly tried the experi¬ 
ment of opening blastocysts of these two types, with the results in 
every case the same. In the one case the eiul)ryo does not seem to 
have any permanent connection with the blastocyst Avhen the Avails of 
the latter are broken; in the other, the embryo can not be remoA^ed 
from the blastocyst without breaking a connecting bond. The finding 
of a specimen^ in the intestine of a sting ray [Trygon ventrnra) proves 
that the blastocyst maintains its connection Avith the embryo for some 
time and through many vicissitudes. It is highly probable that it 
thus forms a part of the adult strobile, or at least remains attached as 
a nutritive vessel until absorbed by the growing strobile. 

Followiiig are brief excerpts from memoranda made on some of the 

^ United States Fish Commission Kex^ort, 1897, \k 861, pi. XA", hg. 2. 

Proc. N. M. vol. xix-52 
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foregoing lots, eitlier at time of collecting or in the snbseqxient exami¬ 
nations of them incident to the work of identification. These notes I 
shall arrange under the head of the several ho.sts: 

1. Fomatomu.s ,s(iJtafri.r .—Cysts containing this iiarasite are of fre. 
quent occurrence in this ho.st. Tliey usually oi'cur in elongated cysts 
lying on the viscera, in the mesentery, sometimes embedded in the liver. 

I find among my notes mention of one which had the exceptional posi¬ 
tion of being under the subinucons coat of the stomach. The length of 
this blastocyst was 25 mm. It was rolled u]) irregularly into a round 
mass. 

Usually these cysts e.an be readily recognized from those containing 
Ehynchobothriuin larva by their more slender habit, and, where the 
outline of the contained blastocyst can be distinguished, by the neck- 
like constriction near one end which separates the subglobose head 
portion, in which the embryo lies, from the elongated body of the 
blastocyst. The blastocyst is sometimes very long and does not seem 
to bear any special relation to the size of the embryo, which, when fully 
developed, does not exhibit much variation in size. The longest cyst 
from the bluefish of which I have made measurements is 55 mm.; ante¬ 
rior part, 3 in diameter, elongating to 0; posterior part, 1.1 in diameter. 
After twenty-four hours in water one of these blastocysts measured 
92 mm. in length. In one lot of cysts examined in alcohol, among the | 
usual elongated forms was one oval cyst, which contained a dark 
brown mass of waxy consistency, in which a blastocyst of a sijuljothrium 
was found. The posterior part of the blastocyst, instead of being 
elongated, was contracted to 5 mm. in length, and was 2.25 mm. in 
breadth. 

2. Gynosrion regal is. —1 have not found this parasite of fre<pient 
occurrence in the squeteague. When they do occur, they have the 
same appearance as those of the blnehsh. Dimensions of alcoholic 
specimen: Length of blastocyst, 27 mm.; length of anterior i)ortion, 

G; diameter of anterior portion, 2.5; diameter of elongated posterior 
portion, 2; length of embryo, approximate, 4.G; breadth of head (com¬ 
pressed), 0.48; diameter of neck, 0.17; length of contractile bulbs, 

1.4; length of shmder liooks on proboscis, O.OG to O.OS. Color of head 
portion yellowish brown, elsewhere whitish. 

3. Scombcromonis carallu^ S. regalis^ S. maculatus. —This parasite 
appears to be of frecpient ocimrrence in these fish. I have not had 
the opportunity of examining many of these fish, but all that I have 
examined have had a number of these ])arasites in elongated cysts on 
the viscera. One specimen from S, maculatus was found with a mass 
of carbonate of lime in the posterior ])art of the blastocyst. 

4. Vomolohns mediocris. —A blastocyst, with everted embryo attached, 
from the ])eritonenm of this lish, was very active when first removed 
from the yellowish-wliite cyst, varying in length v:ithin short intervals 
from 9 to 20 min. The globular anterior portion from which the*, head 
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and neck of the embryo ^Yere released was tlie most changeable, its 
walls being well supplied with contractile tissue. 

Dimensions of alcoholic specimen: Length of posterior elongated 
imrtion, 7.1 mm.; diameter of same, 0.9; diameter of globular anterior 
portion, 1.5; breadth of head of embryo, 0.47; diameter of neck, 0.2; 
length of longest hooks, 0.08; length of small hooks, 0.013. 

5. Faralichthys dentatm . — The single specimen which 1 have from 
this host presents some differences from tliose from other hosts and may 
differ from them specifically. A sketch was made of the living specimen, 
but no other notes made at time of collecting. The sketch shows the 
usual division of the elongated blastocyst into an anterior subglobular 
portion containing the embryo and an elongated posterior portion—the 
latter about three and a half times the length of the former when at rest. 
When compressed, there is brought into view an interior prolongation of 
the posterior part, which extends into the anterior ])ortion, occupying 
about the posterior fourth of that pai t, while the embryo is confined to 
the anterior fourth of the same part. Two prominent sinuous vessels 
are seen in the anterior part lying one on each of the lateral margins— 
when compressed (fig. S). Unfortunately the alcohol had evaporated 
from this specimen when I came to stud}" it for identification, and it was 
in very poor condition. The hooks were dark red. This 1 think must 
be due to changes with the drying of the specimen, since I find no men¬ 
tion of such fact among my notes. If the hooks had been red in the 
living worm, that fact would hardly have been overlooked, although but 
superficial examination was made of it at that time. The breadth of 
the head, alcoholic, is 0.49 m.; diameter of neck, 0.12. The largest hooks 
are not well shown ; length of such hooks as were seen, near base of pro¬ 
boscis, 0.038. This is much less than length of charactei‘istic long 
slender hooks in this species, but not contradictory of that si)ecies, since 
some hooks near base of proboscis in typical specimens may be found 
having such dimensions as this. 

6. Trygon eentrnra .—Found on three occasions in this host, where its 
presence must be regarded as accidental [Xenosite, van Beneden). One 
examined as alcoholic specimen; proboscides fully extended and exhib¬ 
iting characteristic hooks; at base hooks resemble those figured in my 
paper in the United States Fish Commission rei)ortfor 1887; elsewhere 
hooks long and slender, about 0.00 mm. in length; standing nearly at 
right angles to the proboscis, and having the appearance of being in 
whorls instead of spirals, with about ten hooks in a whorl. 

The cysts from one stingray were hard, with a yellowish-white gran¬ 
ular dei)osit, appearing to be undergoing degeneration, but with larvjv 
develo])ed in them. 

7. Musteliis mnib \ — Found at two different times in this host. Speci¬ 
mens identical with those found in sting ray, large hooks slightly bifur¬ 
cate; this character also seen in hooks of specimens from other liosts. 
Measurements of living specimen: Length of cyst, 5 mm.; diameter, 3; 
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length of blastocyst, about 20; breadth of head of embryo, 0.72; diam¬ 
eter of neck, 0.2; length of bulbs, 0.0; length of hooks, O.OG. The 
anterior portion of blastocyst Avas oval, with about three constrictions 
posteriorly, giving it a somewbat chrysalis outline. The length of the 
head and neck of embryo in one instance, 4.5 mm.; in another, 5.2. 

Uill ^ has examined some of the developmental stages of a Synboth 
riuin agreeing closely with published descriptions of tS, JllUcollc, Avhicii 
he finds in the peritoneum surrounding the intestine of the jewlish 
(Sciwna aqnila). 

The following conclusions are reached by that author: 

1. The so-called blastocyst or endocyst is the serial homologue of 
tlie caudal vesicle of the Cysticcrci. 

2. The wall of the invagination sac represents the body of these 
forms. 

3. The scolex, consisting of head and neck, arises from the bottom of 
tlie invagination sac, as a knob-shaped jirocess, which, by subsequent 
elongation and difierentiation, gives rise to the fully formed scolex. 


EXPLANATIOX OF PLATES. 

Many of the figures were drawn with the aid of an Abbe camera Incida, mounted 
on a Zeiss stand Xo. VII. 

Where not expressly stated otherwise, it is to be understood that the sketches are 
made from alcoholic specimens. 

Plate V, figs. 8-11, were drawn by Mrs. M. B. Linton, other figures by the author. 

Plate I. 

LiguJa chiJomgcieri, from spleen of Chlhmigctevns geomctricus. 

1. Anterior end of s])eeimeii. Enlarged three times. 

Larval dibothrium (?) from cyst in Snrda savda. 

2. Entire specimen. Enlarged eighteen times. 

3. Posterior end of same, cleared in oil of cloves, enlarged about fifty times. 

Larval Eclienclhotlnda. ? 

4. Scolex of specimen from intestine of Limauda ferrugivea. Enlarged two hun¬ 
dred and twenty-five times. 

5. Specimen from intestine of LopliUis phcatovius, showing pseudosegraent, life. 
Enlarged twelve times. 

0. Specimen with head retracted from gall bladder of Cgiioscion regalis, life. 
Enlarged sixty times. 

7. Siiecimen from same host, mj^zorhynchus funnel-shaped, life. Enlarged sixty 
times. 

8. Specimen from gall bladder of C, regaUs, ?• red spots, life. Enlarged thirty-six 
times. 

9. Scolex from same host, head retracted, life. 

10. Scolex from same host, niyzorhynchiis extended, life. 

11. Abnormal specimen from gall bladder of P. regalis, life. Enlarged twelve 
times. 

12. Specimen from gall bladder of C. regalis, compressed, life. Enlarged twenty- 
four times. 


^Proceedings of the Linneau Society <»f New South Wales, IX, p. 75. 
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13. ADterior end of head of same, <‘oinpressed, life. Enlarged two hundred and 
twenty-five times, h b, bothria; p. myzorhyuchus; v, v, vessels of 'svater vascular 
system; c, caleareous bodies. 

14. Specimen from intestine of ParaJichfhys dcntaiuSj contracted, life. 

15. Abnormal specimen from same host; a, posterior end contracted, life. 

Plate 11. 

PhyUohotlirinm loLyinis, from the squid (Om mast replies illecebrosiis) 

1. Specimen slightly comjiressed and enlarged, life. 

2. Sketch of specimen lying in water, life. 

3. Scolex with one bothrinm flattened on bottom of dish, life. 

4. Scolex compressed and magnified, p. mycorhyiichas: h Z>, bothria; r, vessel of 
water vascular system, life. 

5. Single bothrinm, enlarged, life. 

6. Anterior end of bothrinm, showing auxiliary suckers, life. 

7. A’^ery young scolex, magnified, life. 

8. Another young scolex, showing difiereiit state of contraction, life. 

9. Another young scolex with bothria retracted; />, posterior edge of bothrinm, 
natural size. 

ThysauoccphalinHy species from the squid (Omniastrejylus illecebrosiis). 

10. Lateral view of scolex. Enlarged two hundred and twenty-five times. 

11. Autero-margiiial view of same. Enlarged two hundred and twenty-five times. 

Rhynchoboihriu7ii larvce. 

12. Part of proboscis an<l hooks of specimen from cyst in Centropristes striatas; a by 
hooks from opposite sides of proboscis near apex. Enlarged three hundred times. 

13. Cyst (c) with blastocyst (&) and embryo (e) from Caranx elirysus. Enlarged 
eighteen times. 

14. Embiyo of same released from blastocyst and enlarged. 

15. Portion of proboscis of same, highly magnified. 

16. Cyst (o), blastocyst (Z>), and embryo (e) ivom. AngnUla elu'ysypa; m, hyaline mem¬ 
brane surrounding the blastocyst. Enlarged fifteen times. 

Plate HI. 

Rbynehoboilirium larrir. 

1. Embryo removed from cyst, peritoneum of Anguilla elirysypa. Enlarged fifteen 
times, life. 

2. Cyst, blastocyst, and embryo from Microgadus iomcod. Enlarged fifteen times, 
life. 

3. Cyst, blastocyst, and embryo from Prionoiits erolans. Enlarged twenty times, 
life. 

4. Embryo removed from cyst (fig. 3). Enlarged twenty-four times, life. 

5. Ten hooks from proboscis of embryo (fig. 4). Enlarged three hundred and 
seventy-five times. 

6. Hooks, base of proboscis of embryo from cyst in Meniicirrus saxatilis. Enlarged 
two hundred times. 

7. Hooks, base of retracted proboscis of embryo from cyst iu Macrurus bairdii. 
Enlarged two hundred times. 

8. a to/, hooks, proboscis of embryo from cyst iu Pliycis chuss. Enlarged three 
hundred times. 

9. Two hooks from proboscis of embryo from eyst iu Stenotomus chrysojys. En¬ 
larged about three hundred times. 
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10. Cyst 'witli Mnstocyst and «*mbryo from Stenoiomns dxrysops. Enlarged twenty- 
two times, life. 

11. Embryo removed from cyst (fig. 10). Enlarged, life. 

12 . rt and h, parts of i)roboscis of same (fig, ID, showing retraetor muscles (r »i) 
and granular ribbon {g) through the transparent walls. Enlarged two hundred and 
twenty-five tinn's, life, 

13. Optical section of contractile bulb of embryo shown in fig. 11, showing inser¬ 
tion (»i) of retractor mnseh' of proboscis, life. 

14. Ixhxjnchohoihrinm from intestine of Carcharuis Jittoralis. Enlarged t(‘n times. 

15. Part of body of same showing racemose bodies. Enlarged two hnudrixl and 
twenty-five times. 

IG. Hooks from reti acted proboscis of same, large hook near base, small hook near • 
middle or toward apex of proboscis. Enlarged three hundred times. I 

17. Embryo from cyst in Pomaiomns saliairix. Enlarged three times. 

18. Lateral view of head of same. Enlarged twenty-seven times. 

19. Hooks from retracted proboscis of same. Enlarged three hundred times. 

I 

Plate IV. ! 

Bhynchohothnum larvcv. 

1. Cyst with blastocyst and embryo from Cgnoseion vegalis. Enlarged eighteen 
times, life. 

2. Blastocyst from Mnstelus cams. Enlarged three times. 

Phxjnchohothrimn hcterofipbxej Linton, from Anguilla chrijsypa. 

3. Blastocyst {!)) inclosed in a hyaline envelope {li) and containing an embryo (c). 
Enlarged, life. 

4. Embryo removed from blastocyst (fig. 3). Enlarged twenty-two times, life. 

5. Contractile bulb and beginning of ])roboscis sheath, diagrammatic representa¬ 
tion of diagonal muscles, life. From embryo (tig. 4;. 

G. Optical section of same: o, proboscis sheath; ft, wall of bulb; c, central cavity 
filled with fluid which is forced out into the proboscis sheath by the contraction of 
the muscular walls of the bulb, thus causing the proboscis to unroll; d, retract or 
muscle inserted on the wall of the bulb and attached to the tip of the i)rob(>seis. 
The contraction of the longitudinal libers of this muscle retracts the proboscis, life. 

7. Anterior end of bulb, optical section, more enlarged, letters same as in fig. 6 . 

8 . Hooks from proboscis of embryo (fig, 4). Enlarged three hundred times. 

Phgnchobofhrium imjyarisjiine, Linton, from Lojyhius jyiscatonus. 

9. Cyst. Enlarged about three times, life. 

10 . Blastocyst from same, compressed to show embryo. Enlarged nine times, life. 

11 . Embryo with blastocyst attached as nutrient vessel. Enlarged six times, life. 

12 . Hooks from proboscis of same. Enlarged three hundred and forty times. 

Phgnchohothrimn spcciosum, new sjiccies. 

13. Embryo removed from cyst, peritoneum of Pomaiomns saltairix. Enlarged 
three times, a, botlirinm. linlarged six times. 

M. (Optical si'ction of neck of living siiecimen from P. saltairix. Enlarged eight¬ 
een times, c, cuticle; . 7 k, grannlo-fibrous layer; r/., vascular layer; /m., longitudinal 
muscles; Pm., iiarenchyma; .sh., proboscis sheath; m,, retractor muscles of probos¬ 
cides; 7V., retracted jiroboscis. 






